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FOREWORD 


This  research,  completed  by  the  Fort  Knox  Field  Unit  of  the  U.S. 
Army  Research  Institute  for  the  Behavioral  and  Social  Sciences  (ARI),  is 
part  of  an  overall  effort  under  Work  Unit  SIMTEST  to  develop  a  methodol¬ 
ogy  for  deriving  valid  simulated  performance  tests  and  a  set  of  guide¬ 
lines  that  Army  item  writers  and  test  developers  can  use  in  preparing 
skill  qualification  tests  (SQTs) .  This  report  describes  efforts  to  de¬ 
velop  an  audiovisual  simulated  performance  test  using  35mm  slides  as  the 
stimulus  presention  mode. 

The  impetus  for  the  project  was  Human  Research  Need  (HRN)  76-181 
submitted  by  the  Training  Management  Institute  (TMI)  of  TRADOC.  The 
project  is  part  of  Military  Personnel  Performance  Development  and  As¬ 
sessment  (project  2Q763731A770,  Program  Element  637  31A,  Task  A).  The 
R&D  coordinator  was  MAJ  Douglas  W.  Smith. 

The  Army  Research  Institute  expresses  appreciation  to  MAJ  James  S. 
Cary  and  SSG  Herman  E.  Hill,  1st  Training  Brigade,  Fort  Knox,  Ky.,  for 
their  support  and  cooperation  throughout  the  project. 


SUMMARY 


Military  Problem 

Through  the  creation  of  the  Enlisted  Personnel  Management  System 
(EPMS)  the  U.S.  Army  is  currently  replacing  Military  Occupational  Spe¬ 
cialty  (MOS)  tests  with  Skill  Qualification  Tests  (SQTs) .  These  tests 
will  be  used  to  validate  the  competence  of  enlisted  personnel  at  five 
levels  of  skill  within  their  MOS  and  will  be  made  up  of  (a)  a  written 
component  to  verify  a  soldier's  knowledge  of  the  job,  (b)  a  hands-on 
component  that  evaluates  how  well  the  soldier  can  perform  the  job,  and 
(c)  a  performance  certification  component  that  allows  the  supervisor  to 
declare  how  well  the  soldier  can  perform  tasks  not  covered  in  the  other 
two  components. 


In  developing  SQTs  for  each  MOS  area,  the  Individual  Training  Eval¬ 
uation  Directorate  (ITEO)  responsible  for  the  SQT  system  has  encountered 
problems  of  high  cost,  difficulty  in  maintaining  test  standardization, 
and  the  fact  that  many  critical  job  tasks  cannot  be  simply  translated 
into  job  performance  tests.  Some  tasks  specify  terrain,  equipment,  or 
material  requirements  that  are  unavailable,  and  other  tasks  require  con¬ 
ditions  so  hazardous  as  to  preclude  such  testing  altogether.  Also,  Test 
Development  Agencies  (TDA)  often  lack  experienced  and  technically  quali¬ 
fied  test  developers^  \ 


Objective 


This  research  examined  the  feasibility  of  using  audiovisual  simu¬ 
lated  performance  tests  as  an  alternative  to  hands-on  performance  test¬ 
ing.  Knowledge  from  this  effort  would  contribute  to  the  data  base  for 
(a>  developing  the  methodology  for  development  of  valid  simulated  per¬ 
formance  tests,  and  (b)  evolving  a  set  of  guidelines  that  can  be  used  by 
Army  item  writers  and  test  developers  responsible  for  SQT  development. 


•  APEg?_«.ch 

First,  an  audiovisual  simulated  performance  test  was  developed  for 
the  tasks  of  removal,  disassembly,  assembly,  and  installation  of  the 
105mm  Main  Gun  (M68)  breechblock  mechanism.  Second,  a  performance  check¬ 
list  was  developed  for  each  task  to  collect  hands-on  criterion  data. 
Third,  an  interrater  reliability  study  was  conducted  using  the  perform¬ 
ance  test  criterion.  Fourth,  a  comparison  study  was  conducted  between 
the  simulated  and  actual  performance  tests.  Fifth,  based  on  the  results 
of  the  comparison  study,  a  methodology  for  development  or  audiovisual 
simulated  performance  tests  was  formulated.  Sixth,  based  on  the  method¬ 
ology,  a  shortened  form  of  the  breechblock  tests  was  prepared  and  com¬ 
pared  with  hands-on  performance.  Seventh,  a  second  audiovisual  simu¬ 
lated  performance  test  on  the  coaxial  machine  gun  (M73/219)  was  subse¬ 
quently  developed  by  the  methodology  and  also  comparod  with  hands-on 
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test  performance.  The  latter  two  tasks  were  dirocted  toward  evaluation 
of  aspects  of  the  test  development  methodology. 


Materials 


The  breechblock  audiovisual  simulated  teats  were  based  on  a  de¬ 
tailed  analysis  of  behavioral  elements  required  in  each  performance 
step.  Tost  questions  were  related  to  the  part,  action,  tool,  location, 
and  result  of  each  step  and  were  sequenced  to  maintain  a  sense  of  per¬ 
formance  continuity  in  the  simulated  test.  Response  alternatives  for 
each  three-choice  item  were  represented  by  black  and  white  photographs 
reproduced  on  15mm  slides.  Questions  on  audio  tape  synchronized  with 
the  slide  presentation. 

Short-form  test  versions  omitted  many  of  the  items,  retaining  those 
identified  as  "critical"  for  successful  task  performance  and  intervening 
items  required  to  maintain  task  continuity.  "Critical"  items  were  those 
that  could  involvo  (1)  injury  to  personnel,  (2)  damage  to  equipment,  and 
(3)  direct  impact  on  ultimate  completion  of  the  task. 

Checklists  for  hands-on  performance  teste  included  the  behavioral 
elements  used  as  a  basis  for  the  audiovisual  simulated  testa.  The  check¬ 
list  format  highlighted  elements  corresponding  to  simulated  test  items. 


Results 


Critical  Items.  Acceptable  interrater  reliability  was  obtained 
with  the  hands-on  checklist  only  when  performance  was  scorod  as  number 
of  errors  on  critical  items.  Performance  on  both  hands-on  and  audio¬ 
visual  simulated  tests  was  measured  by  critical  item  errors  throughout 
the  subsequent  research.  Zero  critical  errors  was  categorised  as  a 
passing  score  for  both  types  of  test. 

Validity  of  Audiovisual  Simulated  Tests.  The  relationship  between 
audiovisual  simulated  and  hands-on  test  performance  was  high  in  most 
cases  and  was  significant  when  three  categories  of  audiovisual  test  per¬ 
formance  (Pass-Borderline-Pail)  were  compared  to  pass-fail  performance 
on  the  hands-on  test,  the  only  exceptions  occurred  when  very  few  hands- 
on  test  failures  were  obtained,  so  that  the  variation  in  performance  was 
artificially  restricted. 

Screening  by  Audiovisual  Simulated  Tests.  The  nature  of  the  rela¬ 
tionships  found  between  audiovisual  simulated  and  hands-on  tsst  perform¬ 
ance  indicated  that  the  simulated  test  could  be  used  to  screen  groups  of 
examinoos  to  identify  qualified  personnel.  Examinees  making  no  critical 
errors  on  the  simulated  tost  (Pass  group)  had  a  high  probability  of  pass¬ 
ing  the  hands-on  test.  Chances  of  passing  the  hands-on  test  declined  as 
tho  number  of  critical  errors  on  the  simulated  test  increased  in  the 
Borderline  and  Fail  groups.  In  general,  the  audiovisual  simulated  tests 
were  more  difficult  than  the  corresponding  hands-on  test. 
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Using  audiovisual  simulated  tests,  a  decision  to  pass  an  examinee 
was  found  to  have  no  more  risk  of  error  than  would  result  from  use  of  a 
hands-on  test.  The  Borderline  and  Fail  groups  on  the  audiovisual  simu¬ 
lated  tests  were  found  to  contain  many  false  negatives,  i.e.,  examinees 
that  pass  the  subsequent  hands-on  test.  Despite  this  fact,  however, 
evidence  was  obtained  that  a  prior  audiovisual  simulated  test  predicted 
subsequent  hands-on  performance  at  least  as  well  as  a  prior  hands-on 
test. 


Transfer  Effects.  Audiovisual-simulated  testing  did  not  produce 
any  measurable  positive  transfer  to  subsequent  hands-on  performance. 
Therefore,  transfer  effects  could  not  account  for  the  difference  in 
difficulty  between  the  two  forms  of  testing.  Transfer  from  hands-on  to 
audiovisual-simulated  test  performance  was  obtained  for  one  task. 

Greater  learning  would  be  expected  in  hands-on  testing  rosulting 
from  sources  of  intrinsic  feedback.  Such  sources  are  much  more  limited 
in  the  audiovisual  simulated  test,  and  little  learning  can  be  generally 
expected  with  such  tests.  In  cases  where  it  is  desirable  to  avoid  learn¬ 
ing  effects,  such  as  repeated  assessment  of  individual  task  readiness 
levels  in  units,  or  repeated  testing  to  determine  the  time- trend  of  re¬ 
tention  loss,  audiovisual  simulated  testing  may  offer  significant  advan¬ 
tages.  However,  because  of  the  difference  in  difficulty  between  simu¬ 
lated  and  hands-on  tests,  the  audiovisual  test  will  tend  to  underestimate 
actual  level  of  hands-on  performance  capability. 


Conclusions 


1.  The  development  of  reliable  and  valid  hands-on  and  simulated 
methods  for  performance  testing  should  be  based  on  detailed  behavioral 
analysis  and  identification  of  performance  elements  critical  to  task 
performance. 

2.  Validated  audiovisual  simulation  tests  may  be  used  to  supple¬ 
ment  or  replace  hands-on  testing  for  low-skill  procedural  tasks  in  in¬ 
stitutional  and  unit  training  settings: 

3.  Comparison  of  performance  on  audiovisual  simulated  tests  and 
hands-on  tests  may  be  used  to  identify  particular  elements  of  skill  in 
procedural  tasks.  Partial  hands-on  tests  of  skill  elements  may  then  be 
combined  with  an  audiovisual  simulated  test  of  nonskill  elements  to  form 
a  synthetic  test  for  the  task. 

4.  Lack  of  transfer  from  audiovisual  simulated  test  performance  to 
hands-on  performance  suggests  that  the  simulated  tests  may  be  useful  in 
repeated  assessment  of  unit  readiness  levels  and  time-trends  of  reten¬ 
tion  loss  for  individual  Soldier's  Manual  tasks. 
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THE  DEVELOPMENT  AND  VALIDATION  OF  AUDIOVISUAL  SIMULATED 
PERFORMANCE  TESTS  USING  3SF M  SLIDES 


INTRODUCTION 


Military  Problem.  The  Enlisted  Personnel  Management  System  (EPMS) 
has  been  designed  to  meet  Army  requirements  for  manpower  and  the  needs 
of  individual  soldiers  for  career  progression.  Apart  from  the  career 
progression  portion  of  the  EPMS,  a  comprehensive  testing  program  is  in¬ 
cluded  to  validate  the  competence  of  enlisted  men  at  five  levels  of 
skill.  The  testing  prograi:,  requires  the  replacement  of  paper-and-pencil 
MOS  tests  by  Skills  Qualification  Tests  (SQTs)  that  emphasize  hands-on 
performance  testing.  The  impetus  for  this  change  can  be  attributed  to 
the  Brown  Board  Study  (1966),  which  found  the  Amy's  Enlisted  Evaluation 
System  to  be  inadequate  to  assess  MOS  job  skills,  and  the  establishment 
in  1971  of  the  Combat  Arms  Training  Board  (CATB)  by  the  Board  for  Dy¬ 
namic  Training  (the  Gorman  Board).  These  boards  concluded  that  (a) 
paper-and-pencil  tests  of  hands-on  skills  are  low  in  validity,  and  (b) 
verbal  tests  are  unfair  for  certain  enlisted  personnel  who  are  highly 
skilled  in  their  respective  jobs  but  low  in  verbal  ability. 


Under  the  new  MOS  evaluation  program,  SQTs  are  being  developed  that 
are  not  only  performance-based  but  also  criterion-referenced.  The  SQTs 
are  performance-based  in  that  soldiers  will  be  required  to  demonstrate 
that  they  can  in  fact  perform  each  key  task  of  the  job,  and  criterion- 
referenced  in  that  successful  performance  is  based  on  established  task 
standards,  not  on  comparison  with  other  soldiers  tested.  In  addition  to 
these  requirements,  SQTs  are  to  be  group  administrable;  measure  the  pro¬ 
fessional  competence  of  the  soldier;  serve  the  needs  of  personnel  manage¬ 
ment;  be  perceived  by  the  soldier  as  fair,  equitable,  and  relevant;  and 
be  inexpensive  to  develop  and  administer.  Based  on  their  SQT  results, 
soldiers  will  be  verified  at  their  present  MOS  skill  level  (Verification 
Score),  qualified  for  award  of  the  next  skill  level  (Qualification  Score), 
or  required  to  rotake  the  SQT  the  following  year.  Failure  to  pass  the  SQT 
the  second  time,  however,  may  result  in  a  reduction  in  rank,  an  MOS  re¬ 
classification,  or  the  establishment  of  bars  to  reenlistmont. 


Research  Problem.  To  aid  in  the  transition  to  the  SQT  program, 
numerous  studies  of  performance  testing  have  been  conducted.  These  ef¬ 
forts  have  included  studies  on  task  analyses,  the  development  of  perform¬ 
ance  measures,  the  development  of  performance  tests,  and  the  development 
of  criterion-referenced  tests.  Despite  these  efforts,  critical  problems 
have  surfaced.  For  example,  Engel  (1970a  and  b)  and  Engel  and  Rehder 
(1970)  reviewed  arguments  against  the  use  of  performance  tests  for  part 
or  all  of  the  MOS  battery.  They  felt  the  exclusive  use  of  performance 
tests  would  be  too  costly  and  impractical  in  many  MOS.  Occhialini  (1972) 
also  noted  th.at  performance  tests  are  extremely  difficult  to  prepare  and 
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attainister  and  arc  ot  questionable  validity  in  a  variety  or  situations. 
The  Individual  Training  Evaluation  Directorate  (ITED)  responsible  for 
impleaenting  and  administer ing  the  SQT  system  has  encountered  more  basic 
problems  (Osborn  et  al.,  1977).  In  addition  to  the  high  cost  and  diff  - 
culty  in  maintaining  standardization,  many  job  tasks  cannot  be  simply 
translated  into  hands-on  performance  tests.  Some  tasks  specify  terrain, 
equipment,  or  materiel  requirements  that  are  unavailable,  and  other 
tasks  require  conditions  of  performance  that  are  so  hazardous  as  to  pre¬ 
clude  such  testing  altogether.  Other  tasks  contain  such  lengthy  or 
transient  task  behaviors  that  adequate  measurement  is  extremely  diffi¬ 
cult,  if  not  impossible.  Moreover,  Test  Development  Agencies  (TDA)  re¬ 
sponsible  for  developing  the  SQTs  are  made  up  of  personnel  who  often  lack 
the  experience  or  qualifications  needed  to  prepare  high-quality  SQTs. 

Relevant  Research.  For  the  past  10  years,  rssearch  scientists  in 
the  Advanced  Systems  Division  st  Wright-Patterson  Air  Force  Base,  Ohio, 
have  also  been  investigating  the  use  of  formal  measuring  devices  to  as¬ 
certain  the  job  proficiency  of  military  personnel.  Results  based  on  an 
analysis  of  maintenance  performance  evaluation  (Foley,  1974)  confirm  the 
findings  reported  by  the  Army's  Brown  Board;  that  is,  there  is  little 
relationship  between  success  on  paper-and-pencil  and  theory  tests  and 
ability  to  perform  maintenance  tasks  on  the  job.  Moreover,  most  train¬ 
ing  programs  contain  subject  matter  unrelated  to  the  ability  of  the  in¬ 
dividual  to  perform  critical  job  tasks.  Consequently,  increased  efforts 
were  directed  at  replacing  paper-and-pencil  tests  with  criterion- 
referenced  job  performance  tests  and  elimination  of  irrelevant  course 
content.  The  Air  Force,  like  the  Army,  has  experienced  critical  prob¬ 
lems  in  shifting  to  performance-based  training  and  testing  (Foley, 

1974).  Equipment,  time,  and  personnel  costs,  both  in  training  and 
testing,  are  extremely  expensive. 

Proposed  Solutions.  Reactions  to  the  interservice  problems  of 
paper-and-pencil  tests  versus  job  performance  tests  have  resulted  in 
several  research  efforts.  For  example,  Glaser  and  Klaus  (1962)  have 
suggested  that  proficiency  measurement  techniques  may  be  loosely  cate¬ 
gorized  on  the  basis  of  their  remoteness  from  actual  job  performance. 

This  remoteness  may  be  due  to  differences  in  the  (a)  eliciting  stimuli, 

(b)  the  behavior  elicited,  or  (c)  both  stimuli  and  behavior.  Thus, 
paper-and-pencil  tests  and  actual  job  performance  represent  extremes  on 
the  remoteness  continuum.  Between  these  extremes  are  test  situations 
that  call  for  actual  job  performance  outside  the  real  environment  or 
that  attempt  to  simulate  the  job  task  while  offering  affective  control 
of  the  factors  that  in  "real"  situations  are  likely  to  interfere  with 
reliable  and  valid  measurements. 

As  one  solution,  Engel  and  Rehder  (1970)  have  advocated  a  mixture- 
of-measurement  technique  to  include  combining  work  samples,  simulated 
tests,  peer  ratings,  and  paper-and-pencil  tests.  Their  evidence  shows 
that  (a)  paper-and-pencil  tests  can  be  used  to  measure  cognitive  items, 

(b)  work  samples  or  simulated  tests  can  be  used  to  measure  manipulative 
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items,  and  (c)  peer  ratings  can  be  used  to  measure  social,  leadership, 
and  overall  ability. 

Similarly,  Osborn  (1970)  has  suggested  the  development  of  synthetic 
tests,  i.e.,  tests  conceived  of  as  job  performance  tests  that  have  been 
degraded  to  some  degree  in  the  range  of  task  elements  covered  or  in  the 
fidelity  of  stimulus/response  features.  The  continuum  is  bounded  by 
paper-and-pencil  tests  at  one  extreme  and  by  job-sample  skill  tests  at 
the  other.  Within  this  continuum,  a  broad  range  of  possible  testing  ap¬ 
proaches  can  be  constructed.  Recently,  Osborn  and  Ford  (1976)  explored 
knowledge  testing  of  low-skilled  psychomotor  tasks  and  synt^tic  tests 
of  skilled  psychomotor  tasks  with  Army  personnel.  For  psychomotor  tasks, 
the  data  strongly  supported  the  hypothesis  that  performance  on  low-skill 
procedural  tasks  is  mediated  by  knowledge.  The  knowledge  mediating  per¬ 
formance,  however,  is  not  the  kind  usually  tested  in  paper-and-pencil 
tests,  but  is  knowledge  pertaining  directly  to  performance  of  the  task. 
They  also  showed  that  the  Picture  Choice  method  of  testing  such  knowl¬ 
edge  demonstrated  a  high  correlation  with  hands-on  task  performance  that 
was  relatively  constant  over  a  range  of  mental  ability;  this  method  is 
preferred  by  the  soldiers  over  other  methods  of  pictorial  testing.  For 
skilled  psychomotor  tasks,  the  studies  indicated  that  valid  test  results 
could  be  obtained  despite  a  substantial  reduction  in  external  feedback 
fidelity. 

To  develop  empirically  valid  symbolic  test  substitutes  for  military 
maintenance  tasks,  several  alternative  methods  have  also  been  examined 
by  Shriver  and  Foley  (1974a)  at  various  levels  of  sophistication.  For 
example,  the  Multiple  Alternative  Symbolic  Troubleshooting  Test  (MAST) 
(Grings,  Rigney,  Bond,  &  Summers,  1953)  and  the  Tab  Test  (Crowder, 
Morrison,  &  Demaree,  1954)  were  studied  and  found  to  be  likely  candi¬ 
dates  for  performance  test  substitution  if  increased  realism  could  be 
provided.  At  their  present  stage  of  development,  however,  such  tests 
were  not  recommended  by  the  authors  as  substitutes  for  hands-on  testing. 
With  these  experiences,  follow-on  efforts  were  initiated  to  develop  and 
validate  both  graphic  (Shriver  &  Foley,  1974b)  and  video  (Shriver, 

Hayes,  &  Hufhand,  1974)  symbolic  substitutes  for  which  a  job  task  per¬ 
formance  test  had  been  developed.  Based  on  the  results  of  these  ef¬ 
forts,  it  was  concluded  by  the  authors  that  (a)  video  should  not  be 
further  considered  as  a  testing  medium  for  performance  analogues  and 
(b)  that  future  efforts  be  directed  toward  developing  and  refining 
graphic  symbolic  substitute  tests. 

In  agreement  with  the  results  of  Osborn  and  Ford  (1976),  Shriver 
and  Foley  (1974b)  found  that  graphic  tests  were  most  valid  for  low-skill 
fixed-procedure  tasks,  while  lack  of  dynamic  feedback  in  the  graphic 
symbolic  displays  created  problems  in  branching  procedure  tasks,  such  as 
electronics  alignment  and  troubleshooting.  Graphic  substitutes  appeared 
to  have  no  validity  for  high-skill  tasks  such  as  soldering. 

Conclusions  from  Previous  Research.  In  assessing  th^  current  state- 
of-the-art  in  testing,  it  appears  that  actual  performance  testing  may  be 
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drastie.il  ly  limited  in  scope  during  the  early  stages  of  SQT  dovolof-mo’it  . 
l.imtlod  resources  to  administer  performance  tents,  plus  the  requirement 
lor  reasonable  standardization  of  Army-wide  administration,  restricts 
the  amount  of  performance  testing.  To  moot  the  demands  imposed  by  EPMb 
for  career  progression  based  on  demonstrated  ability  to  perform  individ¬ 
ual  job  requirements,  a  need  exists  for  an  alternative  evaluation  system 
that  would  requiro  fewer  resources  yet  remain  faithful  to  the  concept  of 
performance -bn sod  evaluation. 

Simulated  performance  tests,  conceived  of  as  Job  performance  tostn 
that  have  been  degradod  to  aome  optimal  level  of  test  efficiency,  show 
promise  as  an  alternative.  These  testa  require  fewer  personnel  and  loss 
equipment  to  administer,  use  a  relatively  smaller  amount  of  testing  time, 
an'*  permit  comprehensive  performance  evaluation  (not  just  the  job  sam¬ 
pling  of  critical  tasks  or  key  elements)  as  the  basis  for  promotions, 
rewards,  or  failures. 


Research  Objective 

To  further  develop  and  empirically  verify  simulated  performance 
tenting  as  an  alternative  to  hands-on  (HO)  performance  testing,  research 
was  devised  to  (l)  develop  the  methodology  needed  for  the  derivation  of 
valid  simulated  performance  tests,  and  (2)  provids  a  set  of  guidelines 
for  Army  item  writors  and  SQT  developers.  The  objective  was  to  develop 
an  audiovisual  simulated  (AVS)  performance  test  (3r>mm  slides  and  audio¬ 
tap**)  and  then  validate  its  utility  as  an  alternative  or  symbolic  sub¬ 
stitute  for  actual  HO  performance  testing. 


Research  Approach 

Research  was  conducted  in  three  consecutive  phases:  (I)  Develop¬ 
ment  of  an  AVS  Performance  Test,  (II)  Evaluation  of  an  AVS  F’orformance 
Test  ,  and  (III)  Development  and  Evaluation  of  Short  Form  AVS  Performance 

Tests. 

The  specific  approach  for  each  phase  of  the  research  is  described 
below. 


I.  DEVELOPMENT  OF  AN  AUDIOVISUAL  SIMULATED  PERFORMANCE  TEST 
Approach 

A  two-step  approach  was  taken  to  devslop  a  simulated  performance 
tost.  The  first  step  was  to  identify  the  #nd-of-cycle  (EOC)  performance 
requirements  for  an  armor  crewman  (11E)  trainee  completing  One  Station 
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Unit  Training  (OSUT) .  This  was  accomplished  by  examining  the  program 
of  instruction  (POI)  for  HE  OSUT  training  together  with  HO  performance 
in  the  EOC  test  currently  being  used  by  test  evaluation  personnel. 

Based  on  documented  training  objectives  and  EOC  test  conditions  and 
standards,  oach  task  in  the  EOC  test  was  analyzed  to  determine  tho  be¬ 
havioral  steps  and  elements  required  for  successful  performance.  Simu¬ 
lated  performance  test  equivalents  for  each  EOC  performance  requirement 
wore  then  developed  by  (a)  identifying  the  critical  behaviors  in  each 
requirement,  (b)  developing  pictorial  multiple-choice  test  items  for  the 
behaviors,  and  (c)  putting  these  tost  items  on  35mm  slides  to  form  a 
"test  battery"  that  would  parallel  the  EOC  test  for  11E  OSUT  trainees. 
Test  questions  were  tape-recorded. 

The  approach  reflected  the  prior  research  findings  on  simulated  per¬ 
formance  testing  and  emphasized  representation  of  the  actual  situations 
that  confront  a  performer  during  the  task.  Four  basic  principles  were 
followed.  First,  the  simulation  test  was  designed  to  assess  the  media¬ 
ting  knowledge  directly  related  to  the  specific  steps  and  elements  of 
the  task  performance,  rather  than  the  factual  knowledge  determined  by 
paper- and-pencil  tests.  Second,  tho  performance  analogues  used  to  pro¬ 
vide  the  stimulus  material  for  the  simulation  test  were  designed  to  pre¬ 
sent  the  behavior  from  the  perspective  of  how  the  trainee  would  perform 
the  task,  and  not  from  the  perspective  of  a  "second  person"  performing 
the  task.  Third,  questions  used  to  provide  the  response  stimulus  were 
designed  to  require  trainees  to  respond  in  terms  of  what  they  would  do, 
rather  than  what  they  think  the  person  in  the  picture  should  do  to  per¬ 
form  the  task.  Fourth,  the  questions  were  designed  to  closely  parallel 
the  temporal  flow  of  events  in  task  performance,  maintaining  a  subjec¬ 
tive  sense  of  continuity  in  tho  simulated  tost. 


Procedure 


Development  of  AVS  Te3t.  The  majority  of  taBks  in  the  EOC  test 
were  determined  to  be  low-skill,  fixed-procedure  tasks.  The  EOC  tasks 
identified  for  the  11E  OSUT  trainee  were  analyzed  in  terms  of  the  se¬ 
quence  of  subtasks  and  behavioral  steps  required  to  perform  a  task.  The 
requirements  of  each  step  were  then  analyzed  in  terms  of  the  specific 
action  (A)  being  performed  on  a  specific  part  (P) ,  in  a  specific  loca¬ 
tion  (L),  with  a  specific  tool  (T) ,  and  a  specific  result  (R) .  This 
categorization  represents  a  simple  conceptualization  of  the  elements  of 
knowledge  about  task  performance  that  aro  acquired  and  storod  in  memory 
as  a  direct  result  of  HO  practice  with  machine-dependent,  fixed-procedure 
tasks.  Each  of  these  elements  of  subtask  performance  (P,  T,  L,  A,  R) 
were  then  photographed  in  black  and  white  with  two  similar  elements  for 
use  as  individual  test  item  distractors.  Together,  these  three  alterna¬ 
tive  multiple-choice  test  alternatives  were  pasted  up  on  blue  background 


*11E  OSUT  training  combines  Basic  Combat  Training  (UCT)  and  Advanced 
Individual  Training  (AIT)  into  one  13-week  program. 
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material,  photographod  using  3‘>mm  color  film,  and  packaged  in  2"  x  4" 
plastic  slides.  An  audio  script  was  prepared  to  complete  the  simulated 
performance  test. 

At  ter  all  slide  test  materials  wars  developed  for  the  EOC  tasks, 
one  BOC  station  was  selected  for  evaluation  of  the  simulated  perform¬ 
ance  test  methodology.  The  BOC  tasks  selected  involved  removal,  dis¬ 
assembly,  assembly,  and  installation  of  the  105mm  (N68)  Main  Gun  Brooch- 
bloek  mechanism.  These  tasks  were  selected  because  of  the  total  amount 
of  time,  personnel,  and  equipeient  required  during  the  EOC  to  test  indi¬ 
vidual  trainocs.  Currently,  about  lr  minutes  are  needed  to  HO  test  one 
man  in  one  tank  by  one  test  evaluator.  To  complete  the  testing  of  200 
men  in  the  time  allotted  for  EOC,  five  tanks  and  five  evaluators  are  re¬ 
quired  for  12  hours,  allowing  for  retests  and  occasional  slack  time  be¬ 
tween  trainees.  Since  EOC  testing  for  an  OSUT  company  is  conducted 
ne*.u  ly  every  week,  approximately  one  cadre  man-year  is  expended  pot  yoar 
to  test  those  tasks.  Even  given  this  expenditure,  each  man  is  tested 
only  on  two  of  the  four  tasks,  either  removal  and  disassembly,  or  assembly 
and  installation.  The  additional  resources  required  to  test  all  four 
tasks  were  considerod  to  be  prohibitive. 

Content  Validation.  Having  selected  the  task,  several  subjoet  mat¬ 
ter  exports  (SMEs)  were  obtained  for  content-validation  of  the  tost  ma¬ 
terials.  The  SMEs  were  OSUT  cadre  assigned  to  test  and  evaluation 
duties.  Each  SHE  checked  (a)  the  performance  descriptions  to  be  certain 
that  they  were  properly  dorivod  from  ths  analysis  of  what,  the  trainee 
must  know  and  be  able  to  do  to  perform  tho  task,  (b)  the  part- location- 
cool-action-result  olements  to  ba  certain  that  they  were  correctly  iden¬ 
tified  for  each  step  in  the  procedure,  (c)  the  test  gusstions  for  face 
and  content  validity,  and  (d)  the  verbal  content  of  individual  test 
questions  to  insure  they  would  not  bo  misinterpreted  by  the  trainees. 

Any  differences  of  opinion  noted  during  tho  content  validation  were  re¬ 
solved  by  reference  to  the  appropriate  technical  manual  for  the  tasks 
(TM  9-2350-215-10) .  Changes  resulting  from  this  effort  wore  mado  as 
requi rod. 

Critical  Errors.  Along  with  the  content  validation  of  the  simula¬ 
tion  tost  materials,  the  SMEs  were  asked  to  identify  the  bohaviors  that 
they  thought  were  most  critical  to  successful  performance  of  tho  task. 

A  task  behavior  was  considered  critical  if  injury  to  personnel  or  damago 
to  equipment  resulted.  Other  critical  behaviors  included  errors  leading 
to  |K>tcntial  malfunctioning  of  equipment,  as  well  as  bohaviors  consid¬ 
ered  most  difficult  to  perform  as  evidsnt  by  high  orror  rates. 

Pilot.  Testing.  With  a  draft  version  of  the  simulated  performance 
test  materials  for  the  breechblock  task  completed,  a  pilot  testing  of 
the  simulation  test  was  conducted.  Five  OSUT  trainees  who  successfully 
completed  the  EOC  test  requirements  for  ths  brsechblock  wero  obtained 
from  their  company  for  a  2-hour  poriod.  During  this  time  they  were  in¬ 
dividually  tested  on  all  four  tasks.  Problems  observed  or  reported  by 
the  trainees  during  these  testing  sessions  were  subsequently  roviewed 
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with  the  SMEs.  Any  additional  changes  or  revisions  to  the  test  materials 
were  then  made  to  match  the  simulation  test  items  with  the  actual  per¬ 
formance  requirements. 

A  second  pilot  test  of  the  materials  was  subsequently  conducted  us¬ 
ing  the  revised  test  version.  Seven  trainees  who  completed  the  HE  OSUT 
EOC  performance  test  on  assembly  and  installation  of  the  breechblock 
mechanisms  were  retested  4  days  later  using  the  simulated  performance 
test.  A  similar  effort  was  conducted  with  seven  trainees  previously 
tested  during  their  EOC  on  breechblock  removal  and  disassembly.  Based 
on  the  results  of  these  tests,  the  simulated  performance  test  items  wore 
revised  and  the  test  was  finalized.  The  test  questions  for  each  of  the 
four  tasks  were  then  recorded  on  60-minute  audio-tape  cassettes  and  syn¬ 
chronized  with  the  corresponding  test  slides  by  means  of  a  TELEX  Cas¬ 
sette  Slide  Sync  Recorder/Player.  A  set  of  trainee  test  directions  was 
similarly  recorded  to  include  a  practice  test  on  the  coaxial  machino  gun 
(M73/219) .  The  purpose  of  the  practice  test  was  to  familiarize  the 
trainees  with  the  testing  procedures  and  the  type  of  slide-tape  test  be¬ 
ing  administered.  The  response  instrianent  selected  for  the  test  was  a 
Nonroe  326  Scientist  calculator,  modified  to  permit  a  trainee  to  enter 
an  A,  B,  C,  or  D  response  by  (a)  pressing  the  numbers  1,  2,  3,  and  4, 
respectively;  and  (b)  pressing  the  start/stop  button  to  record  this  an¬ 
swer  on  tape.  Labels  were  fixed  to  the  1,  2,  3,  and  4  calculator  keys; 
unusod  keys  were  blocked  by  a  cover  constructed  for  that  purpose. 


Materials  Developed 

Test  directions  for  the  AVS  performance  tost  for  removal,  disassem¬ 
bly,  assembly,  and  installation  of  the  105mm  Main  Gun  (M68)  breechblock 
mechanism  is  presented  in  Appendix  A.  A  paper-and-pencil  copy  of  tho 
test  is  also  shown  in  Appendix  A.  This  test  consists  of  205  slides  and 
takes  approximately  1  hour  to  administer,  with  about  10  minutes  allowed 
for  giving  the  test  directions,  the  practice  test,  and  answering  trainee 
questions.  A  breakdown  of  the  number  of  test  items  por  task  and  the 
number  of  test  items  identified  as  critical  for  successful  task  perform¬ 
ance  is  shown  in  Table  1. 


Table  1 

Number  of  Critical  and  Continuity  Test  Items  per  Task 
for  105mm  Main  Gun  (M68)  Breechblock  Test 


Test  items 


Breechblock  tasks 

Critical 

Continuity 

Total 

Removal 

7 

65 

72 

Disassembly 

3 

28 

31 

Assembly 

5 

25 

30 

Installation 

5 

67 

72 

Total 

20 

185 

205 
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II:  EVALUATION  OF  THE  AVS  PERFORMANCE  TEST 


A.  DEVELOPMENT  OF  HO  PERFORMANCE  TEST  CRITERION 


Approach 

In  an  earlier  research  effort  by  Cockrell  (1978)  in  which  television 
was  used  as  the  stimulus  input  to  simulated  performance  testing,  the  cri¬ 
terion  tests  administered  by  test  and  evaluation  personnel  during  the  EOC 
period  failed  to  provide  the  needed  comparison  measures  against  which  to 
validate  the  simulated  performance  test.  The  "NO-GO"  rates  were  simply 
too  low  to  permit  any  relationship  to  be  obtained.  Several  reasons  were 
offered  as  possible  explanations.  Low  "NO-GO"  rates  are  consistently  re¬ 
ported  for  most  EOC  tests.  For  example,  a  recent  sample  of  150  HE  OSUT 
trainees  failed  only  3.9%  of  52  EOC  performance  measures  (ARTS,  1978) . 

Low  failure  rates  may  result  from  highly  effective  training,  un¬ 
doubtedly  the  case  for  certain  tasks.  However,  direct  observation  of  the 
EOC  testing  suggests  that  the  reported  performances  overestimate  the  com¬ 
petence  of  the  11E  trainee  population  for  certain  other  tasks.  The  mili¬ 
tary  test  personnel  responsible  for  EOC  testing  often  appear  to  lack  the 
training,  testing  instruments,  and/or  objectivity  needed  to  collect  re¬ 
liable  hands-on  performance  measures.  It  was  evident  that  the  standards 
for  the  breechblock  tasks  were  generally  ignored  or  liberally  interpreted 
by  the  evaluators.  It  was  alsc  observed  that  many  of  the  test  personnel 
conducting  the  evaluation  were  the  same  personnel  directly  responsible 
for  the  specific  training  that  was  being  evaluated.  Although  these  test 
conditions  might  be  acceptable  during  task  training,  they  are  clearly 
inappropriate  for  evaluation  purposes.  To  improve  the  reliability  and 
validity  of  the  HO  criterion  data  collected  during  this  research  effort 
it  was  decided  to  (1)  develop  a  HO  checklist  for  performance  measurement 
and  (2)  use  experienced  independent  evaluators  in  collecting  the  data. 


Procedure 


The  initial  attempt  to  develop  a  HO  performance  checklist  was  to 
list  each  step  required  to  perform  each  task  and  then  have  the  examiner 
merely  place  a  checkmark  j. n  the  column  corresponding  to  whether  the  step 
was  passed  (GO)  or  failed  (NO-GO).  After  several  tryouts,  this  approach 
was  found  to  be  too  imprecise  for  the  type  of  simulation  test  developed. 
Information  about  specific  errors  made  in  task-step  performance  was  not 
available  from  the  checklist,  thus  making  an  item-by-item  comparison 
with  the  AVS  test  impossible. 

To  correct  the  HO  data  collection  instrument,  a  revised  checklist 
was  developed  specifying  the  particular  task  behaviors  (elements)  re¬ 
quired  to  perform  each  task  step.  Specifically,  this  included  the  P,  T, 
L,  A,  and  R  elements  involved  in  accomplishing  the  task  steps.  This 
checklist  was  tried  out  by  an  ARI  staff  member  together  with  one  of  the 
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military  SMEs  who  participated  in  the  initial  content  validation  of  the 
AVS  test. 

During  several  data  collections  using  this  checklist,  evaluators 
had  difficulty  locating  and  recording  appropriate  task  elements .  Conse¬ 
quently,  individual  task-step  behaviors  corresponding  to  each  AVS  test 
item  were  circled  on  the  checklist  to  highlight  their  identification 
during  observation  of  task-utep  performance.  In  addition,  space  was 
left  before  each  task  step  for  recording  the  sequence  in  which  the  task 
steps  were  accomplished,  and  space  was  also  provided  to  the  right  of 
each  task  step  to  write  additional  comments.  After  making  these  changes, 
the  evaluators  still  oxperionced  some  difficulties  in  following  rapid 
sequences  of  action  and  in  observing  actions  that  were  partially  obscured 
from  view.  Following  additional  data  collection  sessions  using  the  per¬ 
formance  checklist,  it  was  concluded  that  despite  the  difficulties,  given 
the  proper  training  and  incentives  to  collect  reliablo  data,  the  data 
collection  instrument  could  be  used  by  military  test  personnel. 


Material s  Developed 

A  performance  checklist  was  developed  for  each  of  the  main  gun 
breechblock  tasks  to  obtain  HO  criterion  data.  This  checklist  contained 
a  statement  of  individual  task  stops,  with  each  step  defined  in  terms  of 
the  actual  behaviors  involved  specifically  in  task-step  performance. 

Each  task-step  behavior  to  be  evaluated  in  performing  the  task  was  iden¬ 
tified  by  circling  the  letters  P,  T,  L,  A,  or  R  opposite  each  require¬ 
ment.  Although  total  hands-on  performance  was  rated,  only  those  task- 
stop  behaviors  which  had  a  slide  test  counterpart  were  circled  for 
performance  evaluation.  A  copy  of  this  performance  criterion  checklist 
is  shown  in  Appendix  B. 


B.  ESTABLISHMENT  OF  HO  CRITERION  RELIABILITY 

Approach 

Several  alternative  methods  for  deriving  scores  from  tho  checklist 
record  were  considered.  During  the  checklist  tryouts,  evaluators  dis¬ 
agreed  in  identifying  exactly  which  elements  were  involved  in  a  perform¬ 
ance  error.  The  evaluators  could  agree  that  3ome  error  had  occurred  on 
a  step,  but  not  necessarily  on  what  aspect  of  performance  was  in  error. 
Agreement  appeared  to  be  greater  when  critical  errors  were  observed. 
Therefore,  scoring  methods  based  on  steps  or  critical  items,  rather  than 
elements,  seemed  to  have  potential  for  providing  more  reliable  (and 
valid)  indices  of  performance.  An  interrator  reliability  study  was  de¬ 
signed  and  conducted  to  determine  the  reliability  of  data  collected  by 
two  examiners.  Tho  military  SME  who  had  participated  in  the  performance 
checklist  tryouts  was  obtained  from  the  1st  Training  Brigade  (S-3)  to 
assist  an  ARI  staff  member  in  the  reliability  study.  Together,  these 
personnel  collected  all  HO  performance  test  data. 
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A  company  from  the  1st  Training  Brigade  was  designated  as  the  test 
company,  from  which  a  sample  of  trainees  were  selected.  The  company 
designated  had  recently  taken  the  EOC  test  on  the  breechblock  and  was 
available  for  additional  performance  testing.  Of  the  168  trainees  in 
the  company,  137  of  them  had  passed  the  EOC  test  the  first  time  tested, 
27  passed  the  second  time  tested,  and  4  passed  the  third  time  tested. 

For  this  study,  12  first-time  GOs,  12  second-time  GOs,  and  all 
third-time  GOs  were  selected  for  the  testing.  The  sample  of  trainees 
was  selected  by  the  company's  first  sergeant  according  to  the  order  on 
the  EOC  test  roster  until  the  number  of  personnel  required  in  each  group 
was  obtained.  From  the  sample,  retesting  was  completed  with  10  first¬ 
time  GOs,  8  second-time  GOs,  and  2  third-time  GOs  (N  -  20).  To  maintain 
the  test  as  it  would  normally  be  conducted  during  the  EOC,  half  of  each 
group  was  tested  on  removal  and  disassembly  (RD)  of  the  breechblock 
mechanism,  and  the  remaining  half  was  tested  on  breechblock  assembly  and 
installation  (AI). 


Procedure 

After  being  informed  of  the  research  objective,  each  trainee  com¬ 
pleted  a  one-page  training  questionnaire  (see  Appendix  C)  concerning  the 
amount  and  type  of  training  received  on  the  breechblock.  After  complet¬ 
ing  the  questionnaire,  trainees  were  randomly  assigned  to  be  tested  on 
RD  or  AI  and  were  given  a  HO  performance  test  by  the  two  tost  examiners 
positioned  within  a  single  test  vehicle.  The  test  vehicle  used  for  the 
study  was  an  M60A1  tank  with  an  add-on  stabilization  system  (AOS) .  Each 
test  took  approximately  30  minutes  to  complete.  Testing  was  conducted 
for  2  days  at  the  1st  Training  Brigade  motor  pool. 


Results 


The  reliability  of  the  HO  data  collected  independently  by  two  dif¬ 
ferent  evaluators,  each  with  identical  HO  performance  checklists,  was 
analyzed  by  three  different  scoring  methods:  (1)  total  number  of  errors 
committed;  12)  total  number  of  incorrect  steps,  i.e.,  steps  with  one  or 
more  errors:  and  (3)  the  total  number  of  critical  errors  committed.  The 
criterion  level  adopted  for  acceptable  interrater  reliability  was 

r  =  . 80 . 


The  results  of  the  data  analysis  are  shown  in  Table  2.  When  using 
total  number  of  errors  committed  as  the  scoring  method,  an  interrater 
reliability  of  r  ■  .86  was  established  for  RD  and  a  reliability  of  r  = 

.83  tor  AI.  When  the  four  tasks  were  analyzed  individually,  only  breech¬ 
block  installation  had  an  acceptable  reliability  (r  *  .85),  although  all 
coefficients  are  statistically  significant. 
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Table  2 


Interrater  Reliability  Coefficients3  for  Three  Methods 
of  Scoring  Hands-On  Test  Performance  On  the 
105mm  Main  Gun  (M68)  Breechblock  Tasks 


Task 

Scoring  method 

Errors 

Incorrect 

steps 

Critical 

errors 

Removal 

.69 

-.02 

.79 

Disassembly 

.74 

.80 

1.00 

Combined 

.  L6 

.39 

.93 

Assembly 

.68 

.64 

.84 

Installation 

.85 

.74 

.89 

Combined 

.83 

.78 

.88 

aFor  df  *  8,  r  =  .63  is  significant  with  p  =  .05. 


Analysis  of  these  data  using  the  total  number  of  incorrect  steps 
failed  to  establish  an  acceptable  reliability  between  evaluators  on  any 
of  the  four  tasks,  either  individually  or  combined.  These  results  indi¬ 
cate  that  the  evaluators  were  no  more  reliable  in  identifying  errors  on 
particular  steps  than  they  were  in  identifying  the  particular  elements 
in  error. 

The  third  method  used  to  score  HO  performance  was  to  identify  the 
number  of  critical  ervors  made  in  task  performance.  For  this  measure, 
the  interrater  reliabilities  were  consistently  higher  than  those  found 
for  other  measures.  The  reliabilities  were  acceptable  for  both  RD  (r  = 
.93)  and  AI  (r  =  .88).  Only  the  separate  task  of  breechblock  removal 
(r  *  .79)  was  found  to  be  slightly  below  the  criterion  level  adopted  for 
acceptable  reliability.  Based  on  these  results,  the  number  of  critical 
errors  was  adopted  as  the  measure  of  HO  performance  to  be  used  in  subse¬ 
quent  research. 

The  difficulties  experienced  in  identifying  errors  for  particular 
elements  or  procedural  steps  have  important  implications  for  HO  perform¬ 
ance  testing.  Even  experienced  evaluators  have  difficulty  in  following 
the  details  of  actions  that  occur  in  rapid  succession  and  that  may  be 
partially  obscured  from  view.  In  addition,  it  is  difficult  to  accurately 
observe  and  record  information  on  a  very  large  number  of  details  of  a 
performance  process.  The  present  results  suggest  that  more  reliable  ob¬ 
servations  may  be  obtained  when  attention  is  focused  on  a  smaller  number 
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of  elements  of  performance  that  have  been  determined  to  bo  critical  to 
task  performance  according  to  established  criteria. 


Summary 

In  the  four  tasks  scored  by  independent  evaluators,  consistently 
higher  reliabilities  were  obtained  when  performance  was  measured  based 
on  total  number  of  critical  errors.  Alternative  methods  of  scoring  task 
performance  were  found  to  have  less  or  inconsistent  reliability.  Diffi¬ 
culties  experienced  in  identifying  errors  on  particular  performance  ele¬ 
ments  or  steps  indicate  that  improved  HO  test  evaluation  may  result  from 
focusing  observation  on  critical  errors.  The  number  of  critical  errors 
was  used  as  the  primary  criterion  measure  of  HO  oerformance  throughout 
the  research  as  reported  later  in  this  paper. 


C.  COMPARISON  OF  AVS  VERSUS  HO  PERFORMANCE  TESTING 


Approach 

A  research  desiqn  involving  two  groups  was  used  to  compare  the  AVS 
test  with  HO  test  performance.  Table  3  shows  the  sequence  of  tests  qiven 
to  each  group.  In  Group  A,  HE  OSUT  trainees  were  administered  the  AVS 
test  followed  by  the  HO  test.  Within  this  group,  half  of  the  trainees 
took  the  test  on  the  breechblock  removal  and  disassembly  (RD)  tasks,  and 
the  remaining  half  took  the  test  on  assembly  and  installation  (AI)  tasks. 
In  Group  B,  trainees  were  administered  the  HO  test  first,  followed  by 
the  AVS  test  and  a  second  HO  test.  Again,  half  the  trainees  took  the  RD 
test,  and  the  remaining  half  took  the  AI  test.  This  arrangement  per¬ 
mitted  an  examination  of  possible  transfer  between  HO  and  AVS  tests, 
whereas  AVS  data  from  both  groups  can  be  combined  in  predicting  subse¬ 
quent  HO  performance. 

Participants  were  112  11E  OSUT  trainees.  Sixteen  trainees  awaitinq 
their  EOC  examination  were  obtained  from  each  of  seven  consecutive  OSUT 
companies  over  a  10-week  period.  For  each  company,  trainees  were  random¬ 
ly  selected  approximately  3  days  prior  to  testing  and  randomly  assigned 
to  Group  A  or  B. 


Procedure 


The  testing  procedure  used  throughout  the  study  was  to  gather  all 
the  trainees  together  immediately  prior  to  testing  and  inform  them  of 
the  research  effort.  Privacy  Act  requirements  were  explained,  followed 
by  the  administration  of  the  one-page  training  questionnaire  used  during 
the  interrater  reliability  study  (see  Appendix  C) .  After  all  question¬ 
naires  were  completed,  each  trainee  was  given  a  3"  x  5"  card  containing 
his  testing  schedule  and  directed  to  his  test  station.  The  two  trainees 
to  be  immediately  HO  tested  were  directed  to  Tank  1  or  Tank  2,  and  the 
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Table  3 


Experimental  Design  for  Comparison  of  Simulated 
Versus  Hands-On  Test  Performance 


Group 

Tasks* 

n 

1 

Test  k 

2 

3 

A 

RD 

30 

AVS 

HO 

AI 

28 

AVS 

HO 

B 

RD 

26 

HO 

AVS 

HO 

AI 

28 

HO 

AVS 

HO 

aRD  ■  Removal  and  disassembly  of  the  breech. 

AI  -  Assembly  and  installation  of  the  breech. 


bAVS  »  Audiovisual  slide  test. 

HO  *  Hands-on  performance  test. 


two  trainees  to  be  AVS  tested  first  were  directed  to  the  testing  room. 
All  other  trainees  were  sent  to  a  holding  area  and  placed  under  the 
supervision  of  an  NCO. 

HO  Test.  For  the  hands-on  performance  evaluations,  the  ARI  and  1st 
Training  Brigade  test  examiner  were  each  assisted  by  a  tank  commander 
(TC)  from  the  company  cadre  arid  known  by  the  trainees.  When  a  trainee 
entered  the  tank  he  was  informed  of  the  tost  procedures  by  the  TC  and 
encouraged  to  perform  to  the  best  of  his  ability  and  within  the  time 
standards  specified  for  the  tests.  Time  required  to  perform  tho  sep¬ 
arate  tasks,  as  well  as  the  critical  and  other  performance  errors,  were 
recorded  by  the  test  examiners.  After  the  trainee  completed  tho  first 
HO  test,  the  TC  told  him  to  report  back  to  the  NCO  in  charge  at  the 
holding  area  for  additional  testing  (Group  B)  or  to  report  back  to  his 
drill  sergeant  (Group  A).  Trainees  passing  the  HO  performance  test  dur¬ 
ing  the  research  effort  were  excused  from  the  breechblock  test  during 
the  regular  EOC  test  period  the  following  day.  However,  trainees  fail¬ 
ing  the  HO  test  were  required  to  take  the  EOC  breechblock  test. 

AVS  Test.  For  the  AVS  test,  two  trainees  were  seated  in  front  of 
a  screen  with  a  Monroe  326  Scientist  calculator  on  a  table  in  front  of 
them.  As  noted  earlier,  these  calculators  recorded  trainee  responses  on 
a  continuous  cassette  tape.  Answers  recorded  by  the  trainee  could  be 
recalled  after  testing  was  completed  and  scored.  Test  directions  pre¬ 
viously  recorded  on  audio-tape  were  then  played  to  the  trainees  alonq 
with  a  practice  test.  During  this  practice,  the  test  administrator 
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determined  the  ability  of  the  trainees  to  follow  the  procedures  for  re¬ 
cording  test  answers  in  the  response  device.  Problems  in  using  the  re¬ 
sponse  device  were  corrected  before  the  test  began,  and  trainee  ques¬ 
tions  concerning  the  test  were  answered. 

After  the  test  began,  the  only  time  the  AVS  test  was  stopped  was 
when  an  error  was  made  in  using  the  response  device.  The  ARI  test  ad¬ 
ministrator  then  recorded  the  intended  answer  on  paper  and,  if  neces¬ 
sary,  advanced  the  machine  to  the  proper  test  question.  When  the  AVS 
test  was  completed,  the  trainees  were  sent  to  the  NCO  at  the  holding 
area. 


Scoring  and  Data  Analysis 

AVS  test  responses  and  HO  performance  checklists  were  scored  to  de¬ 
termine  the  number  of  critical  errors  comnitted.  The  number  of  critical 
errors  tended  to  have  a  J-shaped  distribution  for  both  types  of  tests, 
with  a  predominance  of  zero  scores.  Given  these  distributions,  and  also 
to  be  consistent  with  a  criterion-referenced  testing  approach,  categories 
of  performance  were  defined  based  on  critical  errors. 

Both  HO  and  AVS  performance  were  dichotomized,  with  zero  critical 
errors  required  for  a  pass  rating.  AVS  performance  was  also  trichot.o- 
mized,  with  zero  critical  errors  required  for  a  pass  rating,  one  criti¬ 
cal  error  was  a  borderline  rating,  and  two  or  more  errors  was  a  fail 
rating. 

The  relationship  between  performance  on  the  AVS  test  and  the  fol¬ 
lowing  HO  test  was  examined  for  both  two-by-two  and  three-by-two  contin¬ 
gency  tables.  For  two-by-two  tables,  phi  coefficients  were  computed, 
and  statistical  significance  was  determined  by  the  chi-square  test  of 
independence.  The  correction  for  continuity  was  not  used  in  these  tests 
(Camilli  &  Hopkins,  1978).  For  the  three-by-two  tables,  Kendall's  tau 
(x)  was  computed  and  tested  by  the  normal  approximation  (z)  with  correc¬ 
tions  for  ties  (Kendall,  1975). 

Transfer  effects  were  investigated  by  performing  chi-square  tests 
of  homogeneity  (Camilli  6  Hopkins,  1978)  between  groups.  To  determine 
transfer  from  HO  to  AVS  test,  the  percentage  passing  the  AVS  test  was 
compared  between  Group  A  (AVS  test  given  first)  and  Group  B  (AVS  after 
HO  test)  .  Transfer  from  AVS  to  HO  was  evaluated  by  comparing  the  per¬ 
centage  passing  the  first  HO  test  in  Group  B  (HO  test  given  first)  to 
the  percentage  passing  the  HO  test  in  Group  A  (HO  after  AVS).  Finally, 
transfer  from  HO  to  HO  tests  was  exanu..  ad  by  comparing  the  pass  rate 
in  the  last  HO  test  in  Group  A  (HO  after  AVS)  to  that  in  Group  B  (HO 
after  HO  and  AVS) . 

The  relationship  between  practice  and  test  performance  was  exami  -ed 
by  comparing  the  frequency  of  various  types  of  practice  (as  reported  on 
the  training  questionnaire,  Appendix  C)  for  the  group  that  passed 
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againr*  the  qroup  that  failed  for  each  test.  The  Mann-Whitney  U-tcst 
(Siegel,  1956)  was  performed  to  determine  the  statistical  significance 
of  the  differences  in  the  distribution  of  frequencies,  usinq  the  large 
sample  normal  approximation  (z)  test  statistic. 


Results 

Comparison  of  AVS  and  HO  Tests.  The  relationships  found  between 
AVS  and  HO  test  performance  are  sunmarizcd  in  Table  4,  based  on  two  cat¬ 
egories  of  AVS  test  performance,  and  in  Table  5,  based  on  three  catego¬ 
ries  of  AVS  performance.  TVo-by-three  contingency  tables  (pass- 
borderline-  fail)  for  Groups  A  and  B  and  the  total  sample  are  shown  in 
Table  D-l.  The  results  are  described  below  for  each  task. 


Table  4 

a  b 

Correlation  Coefficients  and  Tests  of  Independence 

Between  HO  Test  Performance  and  Prior  AVS  (Long  Form) 

Test  Performance  on  105mm  Main  Gun  (M68)  Breechblock  Tasks 


Tasks 

Percentage  pass 
Passed  AVS 

ing  HO  test 
Failed  AVS 

* 

x2 

Removal 

83.3 

52.6 

.296 

4.91* 

Disassembly 

S8.0 

100.0 

-.051 

0.14 

Assembly 

88.2 

38.5 

.459 

11.79** 

Installation 

50.0 

46.7 

.033 

0.06 

Installation1* 

92.9 

67.9 

.315 

5.54** 

•Significant  with  p  <  .05  (one-tailed). 
••Significant  with  p  <  .01  (one-tailed). 


aPhi  coefficients  ($) . 

^  2 
Chi-square  (X  )  . 

skill  element  in  scoring 

skill  element  from  scoring. 


'"Includes 

'^Excludes 
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Tabic  5 


cl 

Correlation  Coefficients  and  Tests  of  Significance 
Between  HO  Test  Performance  and  Prior  AVS  (Long  Form) 
Test  Performance  on  105m  Main  Gun  (M68)  Breechblock  Tasks 


Percentage  passing  HO  test 

Tasks 

Passed  AVS  Borderline  Failed  AVS 

T 

Z 

Removal 

83.3 

65.0 

38.9 

.479 

2.72* 

Disassembly 

98.0 

100.0 

— 

-.051 

0.32 

Assembly  ^ 

88.2 

57.1 

16.7 

.536 

3.83* 

Installation 

50.0 

50.0 

41.7 

.050 

0.38 

Installation 

92.9 

75.0 

58.3 

.431 

2.53* 

•Significant  with  p  <  .01  (one-tailed) . 


aKendall's  tau  (t)  with  correction  for  tied  ranks, 
b 

Normal  approximation  (z)  with  correction  for  tied  ranks. 

c 

No  trainees  made  more  than  one  error  on  the  AVS  test,  so  t  *  $. 
includes  skill  element  in  scoring. 

e 

Excludes  skill  element  from  scoring. 


Removal .  A  significant  relationship  with  HO  performance  was 
observed  with  either  two  or  three  categories  of  AVS  test  performance.  As 
Table  4  indicates,  there  was  more  than  an  80%  chance  of  passing  the  HO 
test  when  no  critical  errors  were  comitted  on  the  AVS  test.  If  one  or 
more  critical  errors  was  made  on  the  AVS  test,  chances  of  passing  the  HO 
test  dropped  to  about  50-50.  Table  5  shows  that  making  more  than  one 
error  was  more  serious,  since  the  percentage  passing  for  the  AVS  fail 
group  is  substantially  lower  than  for  the  borderline  group. 

Disassembly.  No  significant  relationship  between  AVS  test  and 
HO  test  could  be  demonstrated  for  this  task,  since  only  1  trainee  out  of 
56  failed  the  HO  test,  and  that  trainee  passed  the  AVS  test.  Seven 
trainees  made  one  critical  error  on  the  AVS  test  and  were  classed  as 
borderline,  but  all  passed  the  HC  test.  This  task  had  the  lowest  nunber 
of  AVS  errors  observed  among  the  four  tasks  as  well  as  the  least  number 
of  HO  failures. 


Assembly,  t  strong  relationship  between  HO  and  AVS  test  per¬ 
formance  was  found  fo  this  task.  The  correlation  coefficients  were  sig- 
nificant  both  for  two  and  three  categories  of  AVS  test  performance. 

Nearly  90%  of  the  AVI  pass  group  also  passed  the  HO  test.  The  percentage 
was  much  lower  for  the  remaining  trainees.  With  more  than  one  critical 
AVS  error,  less  than  20%  of  the  trainees  were  able  to  pass  the  HO  test. 

Installation.  Initial  analysis  of  the  data  (Table  4)  indi¬ 
cated  that  the  relationship  between  the  simulated  and  performance  tests 
was  not  significant.  Examination  of  the  data  for  individual  items  indi¬ 
cated  that  a  single  critical  task  behavior  was  responsible  for  the  lack 
of  test  correlation.  In  the  AVS  test,  trainees  were  to  correctly  iden¬ 
tify  the  number  of  "clicks"  they  should  raise  the  breechblock  after  de¬ 
pressing  the  second  extractor  plunger.  Most  of  the  trainees  tested 
(85%)  correctly  identified  the  requirement  to  raise  the  breechblock  "two 
clicks."  When  they  were  tested  hands-on,  fewer  than  half  (44%)  could 
apply  this  knowledge. 

Observations  indicated  that  when  the  breechblock  came  under  less 
tension,  and  could  therefore  bo  raised  quite  easily,  the  trainees  some¬ 
times  failed  to  control  the  chain-hoist  and  raised  the  breechblock  beyond 
the  position  needed  to  insert  the  pivot  pin.  As  a  result,  they  had  to 
lower  the  breechblock  and  repeat  several  earlier  task  behaviors.  Obvi¬ 
ously,  the  two  test  items  were  not  equivalent.  Knowing  what  to  do  failed 
to  guarantee  being  able  to  carry  out  the  required  behavior.  Apparently, 
this  task  step  involved  an  element  of  skill  not  represented  in  the  AVS 
item.  A  hands-on  test  of  this  particular  skill  component  is  required  to 
supplement  the  AVS  test  covering  the  remainder  of  the  installation  task. 
Together,  the  AVS  test  and  the  partial  HO  test  would  provide  a  complete 
synthetic  test  for  the  installation  task.  Data  on  AVS  test  performance 
including  and  excluding  the  skill  element  is  shown  in  Table  D-2. 

Reanalysis  of  the  data  without  the  skill  element  is  presented  in 
Tables  4  and  5.  In  both  cases,  there  was  a  significant  relationship 
between  HO  and  AVS  tests.  Over  90%  of  those  who  passed  the  AVS  test  also 
passed  the  hands-on  test;  about  one-third  of  those  who  failed  the  AVS 
tost  also  failed  the  HO  test.  The  difference  between  the  borderline 
group  and  the  AVS  fail  group  (Table  5)  was  not  as  great  for  this  task  as 
it  was  in  the  removal  and  assembly  tasks,  but  it  was  still  in  the  riqht 
direction. 

Summary.  In  three  out  of  four  tasks,  a  significant  relationship 
between  AVS  and  HO  test  performance  was  demonstrated.  For  each  of  these 
tasks,  a  high  percentage  of  trainees  passed  the  HO  test  when  they  made 
no  critical  errors  on  the  AVS  test.  The  trainee's  chance  of  passing  the 
HO  test  was  lower  if  he  made  one  critical  error,  and  even  lower  if  he 
made  more  than  one  error.  Over  the  three  tasks,  the  percentages  passing 
the  HO  test  were  87  5%  in  tne  AVS  pass  group,  64.9%  in  the  borderline 
group,  and  35.4%  in  the  AVS  fail  group.  Although  the  relationship  be- 
twe  .n  HO  and  AVS  test  performance  is  far  from  perfect,  it  is  nonetheless 
quite  useful  from  a  practical  standpoint. 
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Tho  occurrence  of  a  Hkill  element  in  the  installation  tank  which 
could  not  bo  tested  by  the  AVS  test  is  an  important  finding.  Comparison 
of  AVS  and  HO  performance  on  critical  items  provides  a  methodology  for 
identifying  elements  of  performance  that  must  be  HO  tested.  When  a  large 
proportion  of  trainees  pass  an  AVS  test  item,  but  a  much  smaller  propor¬ 
tion  pass  the  corresponding  HO  item,  s  skill  element  is  indicated.  De¬ 
tailed  observations  and  behavior  analysis  should  then  be  conducted  to 
substantiate  the  presence  of  a  skill  element.  For  moat  of  the  critical 
nonskill  items  in  these  tasks,  a  lesser  proportion  of  trainees  passod  the 
AVS  item  than  passed  thu  corresponding  item  in  the  subsequent  HO  test. 

This  may  rofloct  the  difference  ir.  stimulus  and  response  fidelity  exist¬ 
ing  between  the  HO  »est  situation  and  its  representation  in  the  AVS  items. 

The  breechblock  assembly  task  was  found  to  be  very  easy,  so  that  no 
relationship  between  AVS  and  HO  tests  could  be  demonstrated.  However, 
this  task  was  by  far  the  easiest  of  the  AVS  tests  (12.5%  failed)  as  well 
as  the  HO  tests  (2%  failed)  .  At  a  lower  level  of  training,  a  relation¬ 
ship  similar  to  that  of  tho  ether  tasks  might  be  found  for  the  assembly 
task  as  well. 

Transfer,  Practice,  and  Prediction  of  HO  Performance  from  Testing. 

The  analyses  presented  in  Tables  4  and  5  combined  Croups  A  and  B  using 
data  from  the  AVS  tost  and  the  HO  test  which  followed.  Assessment  of 
transfer  from  the  AVS  to  HO  test  performance,  and  from  HO  to  AVS  tost 
performance,  is  of  interest  in  two  respects.  First,  transfer  from  AVS  to 
HO  test  might  bo  responsible  for  tho  fact  that  more  trainees  passed  tho 
HO  test  than  the  AVS  test  in  every  task.  Second,  transfer  from  the  AVS 
tout,  or  from  tho  first  HO  test  in  Group  B,  might  have  altered  the  re¬ 
lationship  between  AVS  and  HO  tests  so  that  the  data  were  not  .an  accurate 
reflection  of  the  "true"  relationship  that  might  be  obtained  if  tho  ef¬ 
fects  of  tiansfer  could  be  removed. 

In  the  event  transfer  is  not  obsorved,  tho  data  of  Group  A  and  B 
permit  the  investigation  of  a  further  comparison,  i.o.,  whether  an  AVS 
tost  is  less  valid  than  a  HO  test  in  predicting  lator  HO  performance. 

This)  comparison  buars  diroctly  on  the  possible  utility  of  AVS  tests  as  a 
s'.ubut  itute  for  HO  testing. 

One  explanation  for  differences  in  taak  difficulty  may  be  that 
trainees  practiced  some  breechblock  tasks  more  than  other  tasks.  Data 
from  the  training  questionnaire  were  analyzed  as  a  chock  on  this 
possibility. 

Transfer  from  Testing.  Results  pertinent  to  the  transfer  ques¬ 
tions  are  suimarized  in  Table  G.  When  performance  on  the  first  HO  tost 
is  compared  between  Groups  A  and  B,  the  prior  AVS  test  in  Group  A  appears 
to  have  raised  tho  proportion  passing  by  10%  to  15%  in  the  removal,  dis¬ 
assembly,  and  installation  tasks.  However,  none  of  the  chi-square  tests 
of  homoqonoity  for  these  proportions  was  significant,  so  there  is  no  sta¬ 
tistical  evidence  for  positivo  transfer  from  AVS  to  HO  test.  Based  on 
those  results,  the  practice  effect  provided  by  the  AVS  tost  is  small,  if 
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it  exist*  at  all.  Therefore,  it  does  not  seem  that  transrei  effects  can 
explain  the  highet  performance  observed  in  the  HO  test  as  compared  lo  the 
AVS  test.  The  AVS  test  appears  to  be  a  somewhat  more  difficult  foim  or 
testing. 


Table  6 

Practice  Effects  Produced  by  Prior  Testing  for 
105mm  Main  Gun  (MOB)  Breechblock  Tasks 


Tasks 

Percentage  passing  first  HO  test 

Prior  AVS  No  prior  AVS 

(Group  A)  (Group  H) 

•» 

e\ 

\ 

Removal 

63.  3 

50.0 

1 .01 

Disassembly 

100.0 

BB.  5 

3 . 66 

Assembly 

35.7 

42.* 

C.  30 

Installation. 

30.3 

42.9 

0.07 

Instal lationb 

75.0 

60.7 

1.31 

Percentage  j^assi ny  AVS  test 


Tasks 

Prior  HO 
(Group  0) 

No  prior  IB) 

(Group  A) 

> 

r. 

X 

Removal 

34.6 

30.0 

0.14 

Disassembly 

00.5 

86.7 

0.04 

Assembly 

46.4 

14.3 

6. 114* 

Installation^ 

39.3 

53.6 

1.15 

Installation 

46.  4 

53.6 

0.29 

Percentage  passing  final  HO  test 

Prior  HO,  AVS 

Prior  AVS 

Tasks 

(Group  U) 

(Group  A) 

¥. 

\ 

Removal 

61.5 

63.3 

0.02 

Disassembly 

96.2 

100.0 

l .  Ill 

Assembly 

71.4 

35.7 

7.10* 

Installation^ 

57.1 

39.  3 

1.79 

Installation 

B5.7 

75.0 

1.02 

♦Significant  with  p  <  .01, 
n Includes  skill  element  in  scoring. 

*  Excludes  skill  element  Horn  scoring. 
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Tho  1'irst  HO  tost  did  produce  a  substantial  practice  effect  for  the 
assembly  tank.  This  was  found  comparing  the  AVS  test,  as  well  as  the 
subsequent  HO  test,  between  Groups  A  and  B.  The  percentage  passing  was 
over  30%  higher  for  Group  B  and  was  statistically  significant  in  both 
cases.  Since  the  practice  effect  that  occurred  for  both  assembly  tests 
did  not  occur  for  the  other  tasks,  and  there  was  no  substantial  transfer 
from  the  AVS  test,  pooling  of  data  on  the  final  HO  test  from  Group  A  and 
B  is  justified.  The  relationships  demonstrated  between  AVS  and  HO  test 
performance  should  be  reasonably  representative  of  tho  relationship  that 
exists  without  repeated  testing  of  the  sasie  individual.  However,  the  re¬ 
lationship  may  havo  been  somewhat  strengthened  for  the  assembly  task, 
since  a  wider  range  of  abilities  may  have  been  assessed  on  that  task  be¬ 
cause  of  the  transfer  effect. 

Prediction  of  Subsequent  HO  Performance.  Considering  the  high 
AVS-HO  relationship,  lack  of  transfer  from  AVS  to  HO  test  performance  is 
a  particularly  important  finding,  since  AVS  test  methods  may  be  used  to 
assess  the  current  level  of  HO  test  ability  without  having  a  substantial 
effect  on  HO  performance.  The  present  results  indicate  that,  given  the 
number  of  critical  errors  on  an  AVS  test,  HO  test  critical  errors  can  be 
expected  to  be  less  than  or  equal  to  that  number  in  most  cases.  Thus  it 
may  be  possible  to  pass  those  who  have  no  critical  errors  on  an  AVS  test 
without  giving  a  more  costly  HO  test,  and  suffer  no  more  incorrect  de¬ 
cisions  than  would  be  made  using  a  HO  test  alone. 

Analyses  relevant  to  this  possibility  are  presented  in  Table  7, 
which  shows  HO  tost  performance  as  a  function  of  prior  AVS  te3t  perform¬ 
ance  (Group  A)  in  comparison  with  HO  test  performance  as  a  function  of 
prior  HO  performance  (Group  B) .  This  comparison  is  only  valid  for  the 
removal  and  installation  tasks  where  there  was  no  transfer  from  HO  test¬ 
ing  to  subsequent  HO  performance.  Performance  of  Group  B  is  biased  up¬ 
wards  on  the  assembly  task  data,  which  showed  a  significant  practice  ef¬ 
fect.  The  disassembly  task  is  also  not  relevant,  since  only  one  trainee 
failed  the  task.  The  basic  data  are  shown  in  Table  D-3. 

For  both  the  removal  and  installation  tasks,  the  prediction  of  sub¬ 
sequent  HO  test  performance  tended  to  be  higher  from  a  prior  AVS  test 
than  from  a  HO  test.  The  correlations  are  significant  with  AVS  test 
performance  for  both  tasks  and  not  significant  with  the  prior  HO  test 
for  both  tasks.  Surprisingly,  the  prior  HO  tests  had  no  relationship  to 
subsaquent  HO  performance  on  the  removal  task. 

Considering  all  tasks,  a  pass  given  on  the  basis  of  an  HO  test  was 
nevet  much  better  than  a  pass  given  on  a  AVS  test  as  an  indication  of 
tho  trainees’  ability  to  perform  the  task,  as  assessed  in  a  HO  retest  of 
that  ability.  In  the  removal  task,  the  AVS  test  was  clearly  a  better 
indication  of  later  ability  to  do  the  task  than  was  the  HO  test!  These 
results  indicate  that  AVS  tests,  under  some  circumstances,  may  be  a  more 
reliable  mothod  of  testing  than  HO  testing  itself.  This  finding  re¬ 
quires  additional  confirmation  in  further  research.  In  the  present 
study,  the  relationship  between  HO  tests  may  have  been  disturbed  by  the 
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Tablo  7 


Comparison  of  Relationships  Between  HO  Test  Performance 
and  Prior  AVS  or  HO  Test  Performance 


Tasks 

With  prior  HO  test, 
percentage  passing  HO  test 

HO  pass  HO  fail 

♦ 

2 

X 

Removal 

61.5 

61.5 

0.000 

0.00 

Disassembly 

95.7 

100.0 

-0.072 

0.14 

Assembly 

80.0 

62.5 

0.228 

1.4b 

Installation11 

94.1 

72.7 

0.299 

2.50 

Tasks 

With  prior  AVS  test., 
percentage  passing  HO  test 

AVS  pass  AVS  fail 

2 

X 

Removal 

100.0 

47.6 

0.498 

7.44* 

Disassembly 

100.0 

100.0 

c 

D 

Assembly 

75.0 

29.2 

0.209 

1.22 

Installation11 

93.3 

53.8 

0.454 

5.79* 

•Significant  with  p  <  .01  (one-tailed). 


^Excluding  skill  element  from  scoring, 
b 

Not  computed,  since  no  trainees  failed  the  HO  test. 


intervening  AVS  testing,  evon  though  no  not  positive  or  nogativo  transfer 
effect  from  AVS  tosting  was  observed. 

Training  Questionnaire.  Data  on  the  frequencier  of  various 
types  of  training  experiences  are  summarised  in  Table  8.  In  training, 
removal  and  disassembly  as  woll  as  assembly  and  installation  are  always 
done  together,  so  that  the  frequencioB  roportod  were  identical  for  oach 
of  these  pairs  of  tasks.  The  data  indicate  a  similar  pattern  of  training 
in  both  cases,  with  the  instructor  demonstrating  once,  each  trainee  prac¬ 
ticing  twice  himself,  and  observing  other  trainees’ about  three  times. 

Interestingly,  the  instructor's  demonstration  is  not  reported  in 
several  instances.  The  differences  between  means  and  modes  suggest  that 
in  some  cases  a  little  less  training  is  given  on  the  assembly  and  instal¬ 
lation  tasks.  However,  the  differences  are  not  sufficiently  largo  to 
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Table  8 


Frequency  of  Types  of  Practice  Reported  on  the  Training 
Questionnaire  for  105ms  Main  Gun  (M68)  Breechblock  Tasks 


Removal  and  disassembly 

(percentage) 

Type  of  practice 

Mean 

Mode 

None 

Observe  instructor 

1.35 

1 

16.4 

Observe  trainee 

3.02 

3 

3.6 

Hands-on  practice 

2.05 

2 

3.6 

Total 

6.49 

5 

3.6 

Asseafoly  and 

installation  (percentage) 

Type  of  practice 

Mean 

Mode 

None 

Observe  instructor 

1.25 

1 

12.5 

Observe  trainee 

2.95 

2 

0.0 

Hands-on  practice 

1.70 

1 

5.4 

Total 

5.89 

4 

0.0 

account  for  the  difference  in  difficulty  observed  between  the  disassembly 
and  assembly  tasks. 

Differences  in  reported  training  were  examined  between  the  groups  of 
trainees  that  passed  and  failed  each  task.  Only  a  few  significant  differ¬ 
ences  were  found,  and  the  direction  of  the  differences  was  not  consistent. 
For  these  data,  there  was  no  strong  relationship  indicated  between  amount 
of  practice  and  HO  and  AVS  test  performance.  The  results  of  these  compari¬ 
sons  are  presented  in  Appendix  E. 


Summary 

No  evidence  of  transfer  from  the  AVS  testing  to  HO  performance  was 
obtained.  On  this  basis,  AVS  tests  may  be  used  to  assess  performance 
capability  without  markedly  modifying  those  capabilities.  This  finding 
can  be  expected  to  genv*li*>  to  other  tasks,  since  the  AVS  tests  provide 
very  limited  sources  of  intrinsic  performance  feedback.  In  contrast, 
transfer  from  HO  to  AVS  test  performance  and  HO  performance  was  found  for 
one  task  (assembly) .  Transfer  from  HO  testing  can  be  expected  to  result 
from  intrinsic  feedback  provided  by  task  performance. 


Prediction  of  HO  test  performance  was  examined  for  tasks  that  did 
not  show  transfer.  Prediction  from  AVS  test  performance  was  as  good  n3 
pi  edict  ion  from  HO  performance  for  both  removal  and  installation  tasks. 
For  the  removal  task,  HO  test  results  did  not  predict  subsequent  HO  per¬ 
formance  at  all. 

Differences  in  frequencies  of  reported  practice  were  not  sufficient 
to  account  for  differences  in  difficulty  among  the  tasks.  No  consistent 
relationship  was  found  between  reported  practice  and  performance  on 
either  AVS  or  HO  tests. 


Ill.  DEVELOPMENT  AND  EVALUATION  OF  SHORT-FORM 
AVS  PERFORMANCE  TESTS 

With  the  results  of  the  comparison  study  supportive  of  the  simulated 
performance  test  developed,  the  next  phase  of  the  research  effort  was  to 
suggest  a  methodology  for  developing  an  audiovisual  simulated  performance 
test  based  on  the  lessons  learned  from  developing  the  breechblock  AVS 
tost.  This  methodology  is  presented  in  Appendix  E. 

TWo  major  departures  from  the  procedure  used  in  developing  the 
broechblock  test  (long  form)  were  considered  important.  First,  diffi¬ 
culties  experienced  in  35mm  photography  and  production  of  slides  sug¬ 
gested  that  use  of  instant  print  photography  in  development  of  a  prelim¬ 
inary  papcr-and-pencil  test  could  speed  up  the  AVS  tost  development 
process.  Second,  the  AVS  tests  for  the  broechblock  appeared  to  contain 
an  excessive  number  of  items,  particularly  since  many  of  the  items  did 
not  contribute  to  tost  validity.  It  was  desirable  to  reduce  the  test 
length,  if  that  could  be  done  without  compromising  tost  validity. 

To  determine  the  adequacy  of  the  methodology  developed  for  AVS  per¬ 
formance  rating,  two  brief  studies  were  conducted.  In  the  first  study, 
the  AVS  test  developed  initially  for  the  removal,  disassembly,  assembly, 
and  installation  of  the  105mm  Main  Gun  (M68)  breechblock  mechanism  was 
modified  (abbreviated)  and  a  final  comparison  made  between  it  and  the  HO 
performance  test.  In  the  second  study,  a  short-form  AVS  performance 
tost  was  developed  for  a  different  EOC  task  and  compared  with  its  HO 
performance  test  equivalent.  The  specific  test  development  approach  and 
procedures  followed  in  conducting  these  studies,  ns  well  as  the  study 
results,  are  described  below. 


STUDY  Is  MAIN  GUN  BREECHBLOCK  MECHANISM 
Tost Development 

Approach.  Based  on  tho  original  long-form  AVS  test,  it  was  only 
necessary  to  carry  out  tasks  5,  8,  and  9  of  tho  methodology  outlined  in 
Appendix  F  to  develop  a  shortened  form  of  the  AVS  test.  Individual 
slide  test  items  which  were  noncritical  were  analyzed;  those  found  to 
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be  passed  by  nearly  .ill  trainees  tested  during  the  Initial  test  develop¬ 
ment  were  excluded  from  the  revised  AVS  test,  and  those  test  items  that 
were  failed  or  found  to  be  more  difficult  were  included.  The  only  ex¬ 
ception  to  this  method  was  when  test  items  passed  by  the  majority  of 
trainees  were  needed  to  maintain  total  task  test  continuity. 

Materials.  Following  this  approach,  a  short-form  AVS  performance 
test  using  35mm  color  slides  was  developed  for  the  removal,  disassembly, 
assembly,  and  installation  of  the  105mm  Main  Gun  (M68)  breechblock  mech¬ 
anism.  The  AVS  test  consisted  of  45  items  (slides)  and  took  approximately 
30  minutes  to  administer,  compared  to  the  205  items  and  1  hour  for  the 
original  test.  This  included  5  minutes  for  teat  directions  and  practice 
testing,  5  minutes  for  answering  trainee  questions,  and  20  minutes  for 
test  administration.  A  breakdown  of  the  number  of  test  items  per  task 
along  with  the  number  of  test  items  identified  as  critical  for  successful 
task  performance  is  presented  in  Table  9.  Appendix  G  contains  the  AVS 
test  directions  and  the  paper-and-pencil  copy  of  the  AVS  test  and  answer 
sheet.  Performance  elements  corresponding  to  the  short-form  AVS  test 
items  arc  indicated  by  nvmber  on  the  HO  checklist  copy  also  shown  in  Ap¬ 
pendix  G. 


Table  9 

Number  of  Critical  and  Continuity  Test  Items  per  Task 
for  105mm  Main  Gun  (M68)  Breechblock  Test 


Breechblock  tasks 

Test 

Critical 

items 

Continuity 

Total 

Removal 

7 

9 

16 

Disassembly 

3 

0 

3 

Assembly 

5 

n 

w 

8 

Installation 

5 

13 

18 

Total 

20 

25 

45 

Test  Evaluation 


Method.  The  short- form  AVS  breechblock  test  was  evaluated  to  de¬ 
termine  if  the  test  remained  valid  after  elimination  of  78%  of  the  items. 
Two  platoons  of  HE  OSUT  trainees  were  administered  the  test  1  day  prior 
to  their  E0C  test.  Based  on  the  results  of  the  AVS  test,  10  trainees 
having  the  largest  numbers  of  critical  errors  (mean  «  7.4)  for  RD  and  Al 
were  selected  with  10  other  trainees  having  the  smallest  numbers  of 
critical  errors  (mean  ■  1.6)  for  RD  and  AI.  Five  trainees  from  both 


the  high  arid  low  error  groups  were  then  assigned  to  one  of  the  two  HO 
performance  test  groups. 

Individual  trainees  selected  for  the  study  were  notified  of  their 
selection  at  the  start  of  the  EOC  test  and  told  by  the  NCOIC  to  report 
to  the  breechblock  station  for  testing.  On  arrival  at  the  test  station 
they  were  instructed  by  the  ARI  test  examiner  to  line  up  behind  one  of 
two  tanks  in  alternating  task  order;  i.e.,  removal-disassembly,  assembly- 
installation.  The  test  evaluators  were  the  same  individuals  used  during 
the  long- form  AVS  test  evaluation  effort.  Procedures  used  throughout 
the  HO  data  collection  were  the  same  as  those  in  the  earlier  breechblock 
testing. 

Results.  Relationships  between  AVS  and  HO  test  performance  are 
summarized  in  Tables  10  and  11.  Two-by-three  contingency  tables  (pass- 
border  line-  fail)  are  presented  in  Table  G-l.  Fisher  exact  tests  were 
used  to  determine  the  statistical  significance  of  the  relationships  re¬ 
ported  in  Table  10.  For  these  data,  small  expected  frequencies  prevent 
the  use  of  chi-square.  In  scoring  HO  tests,  it  is  a  common  practice  to 
combine  performance  measures  on  subtasks,  giving  a  "GO"  rating  on  the 
overall  task  only  if  a  "GO"  is  obtained  in  each  subtask.  The  usual  pro¬ 
cedure  in  the  1st  Brigade  was  to  test  only  on  the  removal  and  disassembly 
tasks,  or  on  assembly  and  installation,  and  to  pass  the  trainee  only  if 
performance  was  rated  "GO"  on  both  tasks.  Therefore,  it  was  interesting 
to  determine  whether  the  relationships  between  HO  and  AVS  testing  was 
maintained  for  combined  tasks  as  well  as  individual  ones.  The  results 
of  the  short-form  test  evaluation  for  the  main  gun  breechblock  mechanism 
are  presented  below  for  both  individual  and  combined  task  performance. 


Table  10 


Correlation  Coefficients3  and  Tests  of  Independence 
Between  HO  Test  Performance  and  Prior  AVS  (Short  Form) 
Test  Performance  on  105mm  Main  Gun  (M68)  Breechblock  Tasks 


Tasks 

Percentage  passing  HO  test 
Passed  AVS  Failed  AVS 

♦ 

P 

Removal 

100.0 

14.3 

.802 

.033* 

Disassembly 

100.0 

83.3 

.272 

.600 

Combined 

100.0 

25.0 

.612 

.133 

Assembly 

G6.7 

42.9 

.218 

.500 

Installation 

100.0 

50.0 

.667 

.200 

Combined 

66.7 

42.9 

.218 

.500 

♦Significant  with  p  <  .05  (one-tailed). 
aPhi  coefficient  (t). 

^Fisher  exact  probability  (p) . 

Q 

Excludes  skill  element  from  scoring. 
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Tabic  11 


Correlation  Coefficients3  and  Tests  of  Significance  Between 
HO  Test  Performance  and  Prior  AVS  (Short  Form)  Test 
Performance  on  105a*  Main  Gun  (M68)  Breechblock 


Percentage  passing  HO  test 

Tasks 

Passed  AVS  Borderline  Failed  AVS 

z 

Removal 

100.0 

0.0 

20.0 

.587 

1.74* 

Disassembly 

100.0 

100.0 

50.0 

.471 

1.30 

Combined 

100.0 

100.0 

14.3 

.766 

2.24* 

Assembly 

66.7 

100.0 

33.3 

.385 

1.08 

Installation^ 

100.0 

50.0 

— 

.667 

1.75* 

Combined 

66.7 

100.0 

33.3 

.385 

1.08 

•Significant  with  p  <  .05  (one-tailed) . 


aKendall's  tau  (t)  with  correction  for  tied  ranks. 

^Normal  approximation  with  correction  for  tied  ranks. 

c 

Excludes  skill  element  from  scoring. 

^o  trainees  made  more  than  one  error  on  the  AVS  test,  so  i  -  +. 


Removal.  The  results  of  the  data  analysis  indicated  a  signif¬ 
icant  relationship  between  the  AVS  test  and  this  HO  test  based  on  either 
two  or  three  categories  of  AVS  test  performance.  All  trainees  who  passed 
the  AVS  test  and  were  thus  predicted  to  pass  the  HO  test  did,  in  fact, 
pass.  Only  14%  (one  of  seven)  of  those  who  made  one  or  more  errors  on 
the  AVS  tost  were  able  to  pass  the  HO  test. 

By  way  of  comparison,  these  results  indicate  that  the  relationship 
of  the  short-form  AVS  test  with  HO  test  performance  appeared  to  be  no 
less  than  that  obtained  previously  with  the  long  form  of  the  AVS  test. 

Disassembly.  There  was  no  significant  relationship  between 
the  AVS  and  HO  tests  for  this  task.  The  results  obtained,  by  comparison 
with  the  earlier  study,  were  quite  similar  in  that  only  one  trainee  ac¬ 
tually  failed  the  HO  test.  Without  a  certain  number  of  such  task  fail¬ 
ures,  a  significant  correlation  coefficient  cannot  be  obtained. 
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Removal  and  Disassembly  (Combined) .  When  the  easy  disassembly 
task  was  combined  with  the  harder  removal  task,  the  correlation  coeffi¬ 
cients  were  similar  to  those  obtained  for  the  removal  task  alone.  The 
results  for  the  combined  tasks  failed  to  indicate  a  significant  relation¬ 
ship  between  the  AVS  and  HO  tests  when  AVS  test  performance  was  dichoto¬ 
mized.  However,  the  relationship  remained  significant  when  predicting 
from  three  categories  of  AVS  test  performance.  As  Table  11  shows,  all 
those  who  made  zero  or  one  error  on  the  AVS  test  passed  the  HO  test, 
while  only  on  a  out  of  seven  passed  the  HO  test  with  two  or  more  AVS  test 
errors.  Despite  the  fact  that  the  relationship  was  not  significant  with 
two  categories,  the  results  indicate  that  little  prediction  power  was 
lost  when  the  ta3ks  were  combined. 

Assembly.  No  significant  relationship  was  established  between 
the  AVS  and  HO  tests  in  either  analysis.  In  comparison  with  the  earlier 
research  findings,  the  relationships  were  somewhat  weaker  than  those  ob¬ 
tained  with  the  long  form,  although  they  still  tend  to  be  in  a  positive 
direction. 


Installation.  This  task  was  much  easier  them  was  the  case 
previously,  with  only  one  trainee  in  the  present  sample  failing  the  HO 
test.  Although  the  coefficients  of  correlation  were  higher  than  those 
observed  for  the  long  form  and  the  coefficient  was  significant  for  three 
categories  of  AVS  test  performance,  no  definite  conclusion  can  be  reached 
because  of  the  small  number  of  HO  failures. 

Assembly  and  Installation  (Combined).  The  results  for  the  com¬ 
bined  test  were  identical  to  those  for  the  assembly  task,  which  was  the 
more  difficult  task  in  this  case.  No  significant  relationship  between 
AVS  and  HO  test  performance  was  found  in  either  analysis. 

Summary.  The  small  sample  of  data  obtained  for  this  study  preclude 
any  firm  statistical  conclusions  about  the  effects  of  abbreviating  the 
long  form  of  the  AVS  breechblock  test.  A  definite  relationship  between 
HO  and  AVS  tests  was  only  found  for  the  removal  task.  In  other  cases 
the  results  were  in  a  positive  direction  but  nonsignificant  due  to  the 
small  number  of  HO  failures. 

Considered  together,  the  findings  are  nonetheless  promising,  since 
the  short-form  results  were  actually  quite  close  to  those  obtained  with 
the  long-form  AVS  test.  Overall ,  94.4%  of  those  who  had  zero  errors  on 
the  AVS  test  also  passed  the  HO  test,  compared  to  66.7%  of  those  with 
one  error,  or  30%  of  those  with  two  or  more  errors.  These  percentages 
are  quite  similar  to  those,  obtained  with  the  long- form  AVS  test,  al¬ 
though  extreme  groups  were  selected  for  the  present  sampxe. 

With  respect  to  the  effects  of  combining  tests,  the  results  suggest 
(as  might  be  expected)  that  the  relationship  between  AVS  and  HO  tests 
will  largely  be  a  function  of  that  obtained  with  the  more  difficult  of 
the  subtests  entering  into  the  combination.  In  developing  an  AVS  test, 
any  subtest  found  to  be  very  easy  should  probably  be  combined  with  a 
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more  difficult  subtest  in  preference  to  entirely  eliminating  it  from  the 
test.  Under  other  circumstances,  such  as  less  effective  training,  the 
subtest  would  not  necessarily  prove  to  be  so  easy.  The  combined  test 
would  still  permit  errors  on  the  easy  subtest  to  be  detected,  whereas  if 
the  subtest  were  eliminated  the  possibility  for  such  errors  would  pass 
undetected . 


STUDY  II:  COAXIAL  MACHINE  GUN  (M73/219) 

Test  Development 

Approach.  The  AVS  performance  test  development  methodology  (except 
for  Task  6)  in  Appendix  F  was  used  to  develop  an  AVS  test  for  five  co¬ 
axial  machine  gun  (M73/219)  tasks.  Where  possible,  the  35mn  slide  ma¬ 
terials  developed  for  the  machine  gun  at  the  beginning  of  the  project 
were  used.  Additional  slides  were  required  to  develop  an  AVS  test  for 
removing  a  stoppage.  In  this  case ,  all  test  materials  were  prepared 
from  analyzing  the  job  tank  description  data  (Task  1) ,  through  pilot 
testing  (Task  8) ,  emitting  Task  6.  The  test  directions  and  the  prac¬ 
tice  test  were  adapted  from  the  AVS  test  developed  for  the  main  gun 
breechblock. 

Materials.  Following  the  suggested  methodology,  an  AVS  performance 
test  was  developed  for  the  coaxial  machine  g.in  (M73/219) .  This  AVS  test 
included  the  tasks  of  clearing,  disassesfcly,  assembly,  conducting  a 
function  check,  and  removing  a  stoppage.  Allowing  5  minutes  for  test 
directions  and  practice  testing,  and  an  equal  amount  of  time  for  answer¬ 
ing  trainee  questions,  the  AVS  test  contained  81  test  items  and  took  ap¬ 
proximately  35  minutes  to  administer.  The  number  of  items  for  the  five 
machine  gun  tasks  are  presented  in  Table  12.  A  copy  of  the  test  direc¬ 
tions,  the  paper-and-pencil  copy  of  the  AVS  test  and  answer  sheet,  and 
the  checklist  used  for  !I0  performance  evaluation  are  shown  in  Appendix  H. 


Table  12 

Number  of  Critical  and  Continuity  Test  Items  (Slides) 
per  Task  for  the  Coaxial  Machine  Gun  (M73/219) 


Machine  gun  tasks 

Test  ite 

Critical 

ms 

Continuity 

Total 

Clearing 

12 

8 

20 

Disassembly 

4 

10 

14 

Assembly 

3 

13 

16 

Function  check 

8 

3 

11 

Stoppage 

12 

8 

20 

Total 

39 

42 

81 
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Test  Evaluation 


Method.  One  platoon  (N  -  17)  of  HE  OSUT  trainees  from  the  1st 
Training  Brigade  who  had  completed  training  and  were  waiting  for  their 
BOC  test  were  selected  for  testing.  All  17  trainees  wore  to  be  adminis¬ 
tered  the  AVS  test,  followed  by  imnediate  HO  performance  testing.  Only 
10  trainees,  however,  were  made  available  for  the  HO  testing.  The  re¬ 
maining  7  trainees  had  to  be  evaluated  during  their  EOC  test  being  con¬ 
ducted  on  the  following  day. 

For  the  immediate  performance  test  data  collection  effort,  four  ARI 
personnel  who  had  been  trained  to  evaluate  the  task  were  used  as  test 
evaluators.  During  the  test,  each  trainee's  performance  was  indepen¬ 
dently  scored  by  each  of  the  four  evaluators.  Any  differences  obtained 
between  evaluators  were  resolved  upon  test  completion,  and  a  single  task 
performance  record  was  prepared  for  each  trainee.  For  the  EOC  hands-on 
data  collection  effort,  two  of  the  above  evaluators  were  used  to  observe 
and  evaluate  each  of  the  seven  trainee's  task  performance .  For  these 
trainees,  only  pass  or  fail  judgments  were  obtained. 

In  scoring  AVS  test  performance,  trainees  making  one  error  were 
classified  as  borderline  on  individual  tasks.  For  combined  tasks,  how¬ 
ever,  trainees  with  either  one  or  two  errors  were  classified  as  border¬ 
line.  In  all  cases,  zero  errors  were  required  for  a  pass  rating. 

Results.  Relationships  between  HO  and  AVS  test  performance  for  the 
machine  gun  tasks  are  sunmarized  in  Tables  13  and  14.  Two-by-Lhree  con¬ 
tingency  tables  are  reported  in  Table  H-l.  The  results  of  the  AVS  test 
evaluation  study  are  presented  below  for  each  coaxial  machine  gun  task 
and  combined  tasks. 

Clearing  and  Disassembly.  For  both  tasks,  chances  of  passing 
the  HO  test  were  best  for  those  making  no  errors  on  the  AVS  test  and 
were  lowest  for  thvtse  making  more  than  two  errors.  Reflecting  this  re¬ 
lationship,  moderate  positive  correlations  were  found  for  both  tasks. 
However,  none  of  the  correlations  was  found  to  be  statistically 
significant. 

With  one  or  two  errors  allowed  for  a  borderline  rating  on  the  com¬ 
bined  trsks,  the  relationship  between  AVS  and  HO  perfoimance  was  some¬ 
what  strengthened.  All  who  failed  the  combined  HO  test  had  more  than 
two  AVS  errors.  As  shown  in  Table  14,  the  tau  coefficient  was  signifi¬ 
cant  for  the  combined  clearing  and  disassembly  task. 

Assembly  and  Function  Check.  Chances  of  passing  the  HO  test 
were  best  for  those  making  no  AVS  test  errors  and  least  for  those  making 
more  than  two  errors.  While  the  tau  coefficients  were  found  to  be  sig¬ 
nificant  both  for  separate  and  combined  tasks,  there  was  only  one  HO 
test  failure  in  each  case,  so  that  the  normal  approximation  is  suspect 
for  these  data.  Although  the  tasks  were  too  easy  to  provide  strong  sup¬ 
port  for  a  relationship  between  AVS  and  HO  tests,  the  data  at  least  were 
not  inconsistent  with  the  overall  pattern  of  results. 
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Table  13 


Correlation  Coefficients8  and  Tests  of  Significance 
Between  HO  Test  Performance  and  Prior  AVS  Test 
Performance  on  Coaxial  Machine  Gun  (M73/219)  Tasks 


Tasks 

Percentage  passing  HO  test 

Passed  AVS  Failed  AVS 

$ 

P 

Clearing 

100.0 

64.3 

.299 

.324 

Disassembly 

90.0 

57.1 

.381 

.  162 

Combined 

100.0 

53.3 

.306 

.331 

Assembly 

1C0.0 

66.7 

.540 

.176 

Function 

100.0 

75.0 

.450 

.235 

Combined 

100. 0 

75.0 

.450 

.23? 

Stoppage 

100.0 

70.0 

.387 

.176 

aphi  coefficient  (♦) 

• 

Fisher  exact  probability  (p) . 

Table 

14 

Correlation  Coefficients8 

and 

Tests  of  Significance* 

Between 

HO  Test  Performance 

ana  Prior  AVS  Test 

Performance  on  Coaxial  Machine  Gun  (M73/219) 

Tasks 

Percentage  passing  HO  test 

Tasks 

Passed  AVS  Borderline  Failed  AVS 

T 

r 

Clear ing 

100.0 

100.0 

58.3 

.397 

1.53 

Disassembly 

90.0 

66.7 

50.0 

.383 

1.54 

Combined 

100.0 

100.0 

36.4 

.  534 

2.35* 

Assembly 

100.0 

66.7 

— 

.540 

2.16** 

Function 

100.0 

75.0 

.451 

1.66** 

Combined 

100.0 

100.0 

50.0 

.501 

.1.92** 

Stoppage 

100.0 

80.0 

60.0 

.412 

1.68** 

•Significant  with  p  <  .01  (one-tailed). 

••Significant  with  p  <  .05  (one-teiled) . 

Kendall's  tau  (t)  with  correction  for  tied  ranks, 
b 

Normal  approximation  (z)  with  corrections  for  tied  ranks. 
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Stoppage.  For  this  task,  HO  performance  decreased  with  AVS 
errors,  and  moderate  correlations  wero  found  both  for  two  and  throo  cate¬ 
gories  of  AVS  performance.  With  three  categories,  the  tau  coefficient 
was  significant. 

Summary.  The  relationship  between  HO  and  AVS  tobt  performance  wan 
not  as  strong  for  the  machine  gun  tasks  as  that  found  for  tho  brooch- 
block  tasks.  In  part,  these  results  refloct  tho  hiqhor  lovcl  of  per¬ 
formance  on  the  machine  gun  tasks.  For  the  machine  gun,  83.5%  of  all 
tasks  were  passod,  whereas  only  67.5%  of  broochblock  tasks  wore  passed 
by  tho  short-form  sample,  and  73.7%  by  tho  long-form  Bomple.  With  a 
high  rate  of  passing  and  a  small  sample  of  trainees,  strong  statistic  il 
support  for  the  relationship  could  not  be  obtained. 

Nevertheless,  tho  data  on  the  machino  gun  tasks  present  very  much 
the  same  typo  c:  picture  as  chat  obtained  with  the  breechblock  tasks. 
Overall,  97.9%  of  those  passing  tho  AVS  teat  also  passed  HO  tost,  com¬ 
pared  to  76.9%  of  thoso  borderline  on  tho  AVS  test  or  60%  of  thosu  fail¬ 
ing  tho  AVS  test.  Those  results  indicate  that,  tho  approach  taken  in  de¬ 
veloping  the  broochblock  and  machino  gun  AVS  tests  could  be  expected  to 
bo  successfully  applied  to  other  tasks  having  similar  characteristics. 


DISCUSSION 


Major  Findings 

Relationship  Botwoen  AVS  and  HO  Tostu.  Using  slide-tape  AVS  toots 
to  predict  HO  performance,  a  consistent  type  of  rol ntionship  was  ob¬ 
tained  throughout  the  presont  research.  Trainoos  making  no  orrors  on  an 
AVS  tost  had  a  high  probability  of  passing  the  corresjjonding  HO  tost. 
Although  failure  on  a  HO  test  could  not  bo  predicted  with  oqunl  certain¬ 
ty,  the  probability  of  passing  a  HO  tout  was  much  reduced  for  those  mak¬ 
ing  AVS  tout  orrors. 

The  present  result*  indicato  that  a  well-validated  AVS  test  may  bo 
used  as  a  performancod-basod  criterion  to  screen  examinees.  Using  an 
AVS  tost  criterion,  tho  decision  to  pass  an  oxaminoo  has  no  moro  risk  of 
passing  an  unqualified  examinee  than  world  rosult  from  a  parallol  HO 
tost.  Under  some  circumstances,  tho  AVS  tost  may  bo  moro  prodictivo  of 
nubsoquont  HO  performance  than  a  HO  tost  itself,  as  was  found  for  one 
breechblock  tost. 

In  most  cases,  examinees  making  only  ono  error  (borderline)  had  a 
higher  probability  of  passing  a  HO  tost  than  thoso  making  more  than  ono 
error.  When  a  threo-category  decision  scheme  is  usod  with  an  AVS  screen¬ 
ing  tost,  those  classed  &b  bordorlinc  might  bo  givon  relatively  brief  re¬ 
medial  or  refresher  training,  perhaps  only  concerning  the  critical  cle¬ 
ment  of  performance  whoro  tho  error  was  committed.  Those  examinees 
making  sovoral  errors  should  probably  be  givon  more  oxtensivo  HO  re¬ 
training  covering  the  ontiro  task. 
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Transfer  from  AVS  to  HO  Tests.  A VS  test inq  did  not  produce  any 
qio.it  Improvement  in  srrhsrquent  HO  performance  when  transfer  was  ns- 
sossod  for  the  breechblock  tent*.  Since  no  f eedback  in  supplied  follow¬ 
ing  incorrect  responses  In  tho  AVS  tests  (unlike  the  intrinsic  feedback 
provided  by  HO  testing),  little  learning  would  be  expected  in  the  AVS 
teat  situation.  The  AVS  test  does  contain  information  on  the  proper  se¬ 
quence  of  performance  steps,  but  examinees  in  the  present  sample  api«ar- 
ently  were  not  able  to  make  any  substantial  use  of  this  information  to 
increase  their  performance  knowledge. 

Although  the  percentage  of  examinees  passing  HO  teats  was  always 
larger  than  the  percentage  passing  the  corresponding  AVS  test,  transfer 
cannot  account  for  this  difference  in  performance  levels.  Apparently, 
the  AVS  tests  tend  to  lie  more  difficult  than  the  HO  tests. 

Lack  of  transfer  suggests  that  AVS  tests  may  be  used  to  advantage 
An  repeatedly  assessing  levels  of  individual  readiness  in  units  and  the 
trend  of  retention  loss  over  time  following  training.  To  the  extent 
that  HO  tests  produce  learning,  HO  test  results  provide  a  biased  assess¬ 
ment  of  readiness,  since  they  do  not  reflect  possible  Increment  in  per" 
tormanco  produced  by  testing.  Furthermore,  repeated  retesting  of  the 
same  individuals  cannot  be  used  to  determine  the  course  of  retention 
loss,  since  the  degree  of  retent  ion  loss  can  be  markedly  reduced  by  re¬ 
peated  testing.  Repeated  AVS  tests  might  not  produce  a  similar  effect, 
and  this  possibility  should  lie  tested  in  later  research. 

Per  unit  assessment  purposes  it  would  also  be  important  to  deter¬ 
mine  whether  some  correction  could  be  applied  to  AVS  test  results  to 
produce  an  unbiased  estimate  of  the  HO  pass  rate.  Ab  it  now  stands,  AVS 
test  results  will  underestimate  the  level  of  HO  performance  in  a  unit. 

Critical  Performance  Skills.  Although  tasks  involving  nw  or  per¬ 
formance  are  generally  believed  to  require  skill,  the  results  of  the 
present  studies  confirm  previous  findings  (Sh**iv*r  S  Foley,  1»>74)  that 
machine-dependent  procedural  tasks  require  little  skill.  Por  near ly  all 
cr  itical  items,  knowledge  of  what  to  do,  as  indicated  by  an  AVS  test 
item,  guaranteed  a  high  probability  of  being  able  to  perform  the  com¬ 
parable  Ho  step.  The  probability  of  HO  error  was  markedly  higher  than 
that  for  the  AVS  item  only  for  one  step  in  the  breechblock  installation 
task.  Additional  analysis  of  the  performance  requirements  for  that  step 
confirmed  the  presence  of  an  element  of  skill.  The  predictability  of 
HO  performance  was  restored  when  errors  on  this  item  were  removed  from 
the  count  of  critical  errors. 

The  comparison  of  AVS  and  MO  tsst  performance  on  critical  items  ap¬ 
pears  to  provide  a  useful  empirical  method  for  identifying  skill  ele¬ 
ments  in  procedural  tasks.  When  the  knowledge  of  what  to  do  is  Iroth 
necessary  and  sufficient,  for  successful  performance  of  a  behavioral 
step,  skill  is  not  required.  When  knowledge  is  necessary,  but  not  suf¬ 
ficient  to  guarantee  successful  performance,  then  skill  is  required. 

Tire  latter  indication  should  be  followed  up  by  detailed  observation  and 


analysis  of  the  behavior  to  fully  identify  the  nature  of  the  skill  to 
insure  that  the  indication  is  not  faulty  or  misleading. 

When  the  nature  of  the  skill  has  been  identified  along  with  the 
factors  contributing  to  HO  failure  on  the  behavioral  step,  it  should 
then  be  possible  to  develop  a  valid  but  brief  HO  tost  covering  the  task 
6egmant,  including  the  skill  step.  The  stop  should  not  be  tested  en¬ 
tirely  in  isolation,  since  the  examinee  should  be  given  a  portion  of  the 
task  sufficient  to  fully  reinstate  the  relevant  contextual  cues  avail¬ 
able  to  guide  performance.  If  an  appropriate  simulator  is  available,  a 
high-fidelity  simulation  may  be  used  in  place  of  actual  equipment  in 
testing  the  task  segment. 

The  HO  or  simulated  test  of  the  skill  step  may  then  bo  combined 
with  the  AVS  teat  to  form  a  complete  synthetic  test  for  the  task.  Pass¬ 
ing  both  the  AVS  test  and  the  skill  step  would  be  roquired  to  pass  the 
synthetic  test. 

Reliability  and  Validity  of  HO  Testing.  Interrater  reliability  was 
found  to  be  consistently  high  when  critical  errors  wore  correlated, 
whereas  other  measures  (total  errors  and  step  errors)  tended  to  have 
lower  reliabilities.  On  this  basis,  critical  error  scores  were  used  as 
the  primary  criterion  of  performance  to  validate  AVS  tests  throughout 
the  present  research. 

Using  critical  error  measures,  subsequent  examination  of  the  pre¬ 
diction  of  HO  performance  for  the  breechblock  showed  that  the  test- 
retest  reliabilities  wore  disappointingly  low  for  HO  data.  For  the 
breechblock  removal  task  there  was  no  relationship  between  performance 
on  successive  HO  tbists.  Such  results  demonstrate  that,  oven  when  the 
evaluators  are  experienced  and  capable  of  reliable  scoring,  a  singlo  HO 
test  may  not  provide  a  reliable  indication  of  future  HO  performance. 

Observations  of  HO  testing  conducted  by  Army  personnel  revealed  po¬ 
tentially  serious  validity  problems  in  HO  evaluation  data.  Unrealisti¬ 
cally  low  failure  rates  may  bo  obtained  where  standards  are  ignored  or 
loosely  interpreted  by  the  examiner.  This  was  observed  in  HO  testing 
for  the  breechblock  and  machine  gun  tasks  studied  hero  and  may  bo  the 
case  for  many  other  tasks  as  well. 

Heretofore,  the  reliability  and  validity  of  Army  HO  performance 
tests  has  received  little  formal  attention.  A  HO  performance  test  is 
uncritically  regarded  as  providing  virtually  perfect  indication  of  per¬ 
formance  capability.  The  test  is  assumed  to  have  construct  validity  by 
virtue  of  being  based  on  a  task  analysis  and  an  explicitly  defined  per¬ 
formance  objective,  complete  with  conditions  and  standards.  The  test  is 
assumed  to  be  reliable,  3ince  ability  to  perform  a  task  is  conceptual¬ 
ized  as  a  all-or-nothing  phenomenon,  rather  than  a  matter  of  degree  with 
obsorved  performance  being  a  variable  and  probabilistic  outcome  imper¬ 
fectly  reflecting  ability.  The  all-or-nothing  conception  grows  from  the 
criterion-referenced  attributes  of  the  tost.  The  present  results 
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demonstrate  that  the  use  of  criterion-referenced  testing  does  not  elim¬ 
inate  the  necessity  of  determining  the  reliability  and  validity  of  tests 
implemented  in  field  applications. 

To  an  extent,  reliability  and  validity  problems  may  be  generated  by 
overemphasis  on  "GO/NO-GO"  scoring  and  product  orientation,  both  in  the 
development  of  tests  and  in  the  training  of  test  enaminers.  Score  sheets 
qiven  to  HO  tost  examiners  to  .record  test  results  typically  proviae  space 
to  report  only  an  overall  "GO/NO-QO"  for  each  task.  Standards  may  be 
omitted,  even  when  some  steps  are  listed  to  remind  the  examinees  of  ths 
sequence  of  task  performance. 

Ordinarily,  the  HO  test  examiner  is  instructed  to  adopt  a  product 
orientation  in  scoring  performance.  He  is  told  that  it  doesn't  matter 
how  the  task  is  completed  as  long  as  it  is  complsted  within  certain 
standards.  However,  the  standards  tend  to  be  overlooked  or  relaxed  when 
heavy  emphasis  is  placed  on  the  product  of  performance  rather  than  the 
process.  Grounds  for  failure  such  as  fleeting  safety  errors  or  other 
minor  errors  that  could  damage  the  equipment  may  easily  pass  unobserved 
if  the  examiner  does  not  have  his  full  concentration  focused  on  details 
of  the  process  of  performance.  Thus,  high  pass  rates  may  be  obtained 
with  HO  tests,  when  at  the  same  time  careful  examination  of  the  process 
of  performance  indicates  that  the  task  standards  frequently  are  not  met. 
This  situation  should  not  be  viewed  an  evidence  of  bad  faith,  laxness, 
or  intentional  bias  on  the  part  of  regular  Army  tsst  and  evaluation  per¬ 
sonnel,  but  simply  as  a  natural  consequence  of  ths  scoring  instruments 
and  method  of  testing. 

Improvements  in  HO  performance  evaluation  might  be  achieved  if  ex¬ 
aminers  were  reoriented  toward  observation  of  the  process  of  perform¬ 
ance  in  addition  to  the  product,  even  though  it  is  the  performance  prod¬ 
uct  that  is  the  primary  interest.  Process  evaluation  should  be  aided  by 
a  content-validated  checklist,  explicitly  listing  only  the  critical  ele¬ 
ments  (rather  than  stops)  of  performance  that  are  required  to  insure  re¬ 
liably  repeatable  HO  performance.  Self-corrected  errors  on  critical 
elements  should  be  grounds  for  failure,  unlike  present  practices,  when 
critical  errors  are  corrected,  performance  still  would  be  allowed  to 
proceed,  so  that  furthor  critical  errors  could  be  identified  for  diag¬ 
nostic  purposes.  Additional  quantitative  requirements,  such  as  time, 
should  be  numerically  recorded,  and  only  latar  compared  to  cutoff  points 
as  a  basis  for  the  overall  final  "GO/NO-GO. M 

Aside  frem  problems  of  reliability  and  bias  in  scoring,  experience 
in  the  course  of  developing  HO  checklists  shows  that  there  are  important 
obstacles  to  establishing  the  content  validity  of  a  particular  perform¬ 
ance  process.  Frequent  inconsistencies  were  found  among  sources  of  task 
documentation,  training  and  test  procedures,  and  advice  of  SMEs.  The 
task  analysis  methods  and  approach  to  content  validation  suggested  in 
Tasks  1  through  3  of  the  AVS  test  development  methodology  may  be  helpful 
in  reconciling  discrepancies  among  various  authoritative  sources. 


Key  Methodological  Factors 


Several  aspects  of  the  methodology  employed  here  and  the  proposed 
test  development  methodology  appear  to  be  crucial  in  the  successful  de¬ 
velopment  and  validation  of  AVS  tests. 

Performance  Knowledge.  The  test  should  be  based  on  a  conceptuali¬ 
zation  of  the  elements  of  performance  knowledge  which  aro  acquired  during 
hands-on  practice.  By  definition,  such  knowledge  is  present  in  the  mem¬ 
ory  of  the  proficient  examinee  and  is  incomplete  in  the  less-proficient 
examinee.  Valid  test  items  should  be  designed  to  be  easily  answerable 
by  one  who  can  remember  how  to  do  the  task  and  obscure  to  those  who 
cannot . 

Critical  Elements.  The  test  items  should  focus  on  performance  ele¬ 
ments  that  are  critical  to  task  performance.  It  is  not  necessary  to  re¬ 
member  every  detail  of  task  performance  to  successfully  complete  a  task. 
In  low-skill,  machine-dependent  procedural  tasks,  there  is  opportunity 
to  correct  minor  errors  based  on  feedback  from  the  behavior  and  rosponse 
of  the  machinery.  For  example,  knowledge  of  the  orientation  of  a  part 
may  not  be  essential  for  an  assembly  task,  since  the  part  often  will  not 
"go  in"  if  improperly  orie-tted.  A  little  time  is  lost,  but  the  part  may 
be  reoriented  with  little  risk  of  total  failure.  Only  under  heavy  time 
pressure  would  orientation  knowledge  prove  important  to  save  time. 

In  most  cases,  only  safety  errors,  errors  likely  to  produce  damage 
or  malfunction,  or  errors  which  do  not  provide  feedback  or  only  much  de¬ 
layed  feedback  should  be  considered  crucial.  In  the  latter  case,  the 
error  will  either  not  be  discovered  or  will  be  discovered  after  many 
subsequent  steps,  so  that  many  steps  will  have  to  bo  retraced  or  re¬ 
peated,  with  a  substantial  loss  in  time. 

Procedural  Continuity.  AVS  tests  should  be  designed  to  maintain  a 
sense  of  continuity  in  the  procedure.  Performance  of  procedural  tasks 
appears  to  be  heavily  dependent  on  contextual  cues  arising  from  prior 
performance  steps.  Theme  contextual  cues  provide  the  stimuli  for  recall 
of  what  to  do  next.  If  the  examinee  doesn't  know  oxaetly  where  ho  is  in 
the  procedure,  he  will  frequently  be  confused  about  what  comes  next. 

AVS  test  items  presented  out  of  context  might  easily  be  answered  incor¬ 
rectly,  even  though  they  usually  would  be  performed  correctly.  Attempts 
to  reinstate  the  performance  context  by  verbal  instructions  will  prob¬ 
ably  not  be  as  effective  as  actually  going  through  successive  steps  in 
a  series  of  test  items  that  provide  a  representation  of  the  visual  cues 
occurring  In  the  sequence  of  procodural  steps. 

The  machine  gun  clearing  test  provides  a  good  example  of  this  prob¬ 
lem.  In  this  task,  the  safety  is  moved  between  the  "fire"  and  "safo" 
positions  in  several  different  steps.  Without  going  through  the  pro¬ 
cedure  stepwise,  and  thus  knowing  that  a  particular  action  has  just  been 
taken,  it  would  be  difficult  to  remember  whether  or  not  to  move  the 
safety  next.  Telling  the  examinee  to  imagine  that  the  action  has  been 
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taken  docs  not  reinstate  the  occurrence  of  the  contextual  cues  in  the 
same  way  that  showing  a  picture  of  the  action  would  simulate  their 
occurrence . 

Tryout  and  Revision.  Repeated  tryout  and  revision  is  a  very  impor¬ 
tant  contributor  to  the  validity  of  an  AVS  test.  For  many  of  the  items 
developed,  the  original  ideas  about  how  to  picture  a  performance  ele¬ 
ment,  how  to  state  the  question,  what  response  alternative  to  use,  etc., 
were  found  to  require  considerable  revision  as  a  result  of  tryouts. 

Even  notions  about  what  items  are  critical  required  revision.  The  final 
version  of  each  test  that  was  validated  was  always  a  substantial  im¬ 
provement  over  the  first  version. 

Systematic  tryouts  force  the  developer  to  look  clOBely  at  both  AVS 
and  HO  performance  to  develop  a  better  understanding  of  why  errors  occur 
in  either  test,  to  account  for  discrepancies  between  tests,  and  to  dis¬ 
cover  inadequacies  of  the  original  behavioral  analysis.  Without  the 
discipline  of  repeated  tryout,  AVS  tests  will  not  usually  be  valid,  how¬ 
ever  carefully  the  other  steps  of  the  methodology  are  carried  out. 

Method  of  Validation.  An  important  factor  is  the  kind  of  HO  cri¬ 
terion  data  used  to  validate  the  AVS  test.  The  HO  data  should  be  gath¬ 
ered  by  specially  trained  personnel  using  a  content-validated  checklist 
which  emphasizes  observation  of  the  same  critical  items  of  performance 
as  the  AVS  test  critical  items.  Although  use  of  a  checklist  listing 
only  critical  items  was  suggested  to  aid  HO  testing  for  evaluation  pur¬ 
poses,  the  complete  checklist  should  be  used  when  validating  AVS  tests. 
The  complete  checklist  is  more  difficult  to  use,  but  provides  a  firmer 
basis  for  determining  that  all  critical  elements  have  been  identified 
and  included  in  the  AVS  test. 


Methodological  Limitations 

The  AVS  test  development  methodology  suggested  here  can  be  expected 
to  be  successful  in  producing  a  predictive  test  only  for  tasks  like 
those  investigated  in  this  research;  that  is,  machine-related,  low-skill 
procedural  tasks.  Based  on  the  results  of  Shriver  and  Foley  (1974), 
successful  application  cannot  be  expected  in  variable-branching  proce¬ 
dural  tasks,  such  as  alignment  and  troubleshooting,  or  to  high-skill 
tasks,  such  as  soldiering  or  tracking.  Skill  elements  embedded  within 
low-skill  procedural  tasks  also  cannot  be  successfully  tested  by  AVS 
items,  as  results  for  the  breechblock  installation  task  showed.  Thus, 
while  AVS  items  may  be  used  to  test  most  task  elements,  they  may  have  to 
be  combined  with  a  HO  test,  or  other  high-fidelity  simulated  test  on  one 
or  more  skill  elements  to  fora  a  synthetic  test  for  the  whole  task. 

Despite  these  limitations,  the  suggested  development  methodology 
can  be  expected  to  apply  to  a  very  large  nunber  of  tasks,  at  least  in 
the  machine-ascendent  combat-arms  MOS.  in  armor  MOS,  for  example,  the 
(new)  CMF  19  task  lists  have  61  common  tasks,  of  which  about  54%  appear 
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to  bo  appropriate  for  AVS  testing.  About  64%  of  the  MOS-spocific  tasks 
seam  to  bo  appropriate,  ranging  from  53%  of  85  tasks  for  the  19D  scout, 
to  77%  of  the  31  tasks  for  the  19F  tank  driver.  A  large  proportion  of 
tasks  in  organisational  maintenance  MOS  should  also  be  amenablo  to  AVS 
testing. 


Efficiency  of  Simulated  Testing 

The  efficiencies  to  be  gained  through  AVS  testing  require  careful 
study.  Major  savings  in  the  areas  of  equipment  and  examiner  personnel 
can  be  expected  given  the  relative  costs  of  audiovisual  and  military 
equipment,  and  the  group-administration  of  AVS  tests.  Based  on  the 
present  data,  the  necessity  for  48.9%  of  the  HO  tests  for  the  breech¬ 
block,  and  55.3%  of  the  HO  tests  for  the  machine  gun  might  be  avoided 
by  initial  screening  with  the  AVS  tests. 

Examinee  time  is  not  so  clearcut,  efficiency  depending  to  a  large 
extent  on  how  the  AVS  tests  are  combined  with  alternative  testing  and 
retesting  procedures  to  form  a  full-performance  screening  system. 

Methods  for  evaluating  the  coat  efficiency  of  pretesting  systems  for 
MOS  11B  have  been  examined  by  Hiller  (1977).  Hiller's  methods  of  anal¬ 
ysis  can  be  used  easily,  to  develop  similar  cost-efficiency  models  ap¬ 
plicable  to  armor  MOS.  Unfortunately,  the  present  research  was  com¬ 
pleted  prior  to  the  appearance  of  Hiller's  work,  so  that  the  data 
required  to  carry  out  the  analysis  were  not  obtained. 

The  AVS  tests  developed  for  the  breechblock  and  machine  gun  both 
require  testing  time  longer  than  that  required  to  HO  test  one  porson. 
Thus,  AVS  testing  would  involve  increased  testing  time  per  individual. 
This  time  may  be  partly  or  completely  recovered  from  administrative  time 
now  wasted,  such  as  waiting  time  spent  in  line  or  time  required  to 
travel  between  testing  stations.  Detailed,  study  of  queuing  network 
models  is  required  to  determine  the  optimal  structure  of  screening  sys¬ 
tems  to  minimize  expenditures  of  training  and  testing  timo,  along  with 
personnel  and  equipment  resources. 


Implementation  of  AVS  Testing 

Screening  systems  based  on  AVS  tests  might  be  useful  in  both  insti¬ 
tutional  and  unit  training  settings.  In  institutional  settings,  group 
testing  could  be  used  to  determine  individual  needs  for  remedial  train¬ 
ing  prior  to  end-of-cycle  or  mid-cyclo  tests.  If  the  AVS  tests  are 
based  on  the  suggested  test  development  methodology  and,  in  addition, 
are  thoroughly  validated  by  procedures  similar  to  those  used  in  the 
present  study,  a  substantial  improvement  on  the  quality  of  training  out¬ 
put  could  result.  It  can  be  anticipated  that  the  major  factor  producing 
a  positive  impact  would  be  the  identification  of  critical  performance 
elements.  Increased  emphasis  on  critical  elements  in  original  training. 
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remedial  training,  and  testing  should  have  an  impact  on  trainee  ability 
to  perform  critical  tasks  at  their  first  duty  assignment. 

AVS  tests  could  also  be  a  valuable  addition  to  the  materials  sup¬ 
porting  individual  training  in  units.  AVS  tests  can  usefully  supplement 
or  replace  HO  pretesting  and  posttesting  to  determine  qualification  on 
Soldiers  Manual  tasks.  A  considerable  share  of  the  Tank  Crewman  Gunnery 
Skills  Test  (TCGST)  could  also  be  covered  by  AVS  tests. 

In  high-density  MOS,  the  slide-tape  format  and  group  testing  should 
continue  to  provide  the  most  effective  media  for  use  in  units.  In  low- 
density  MOS,  or  for  individualized  instructional  systems  such  as  TEC,  it 
may  be  advantageous  to  develop  printed  forms  of  the  AVS  test,  with  line- 
graphic  visuals  like  those  recommended  for  I TOT  materials  replacing  the 
photographs  used  in  the  AVS  test  slides.  If  the  line-graphic  visuals  are 
well  prepared,  little  significant  reduction  in  test  validity  should  re¬ 
sult  from  this  substitution.  Printed  forms  should  reduce  the  load  on 
unit  audiovisual  equipment  and  expenses  associated  with  the  reproduction 
and  maintenance  of  slide-tape  materials.  The  relative  advantages  and 
disadvantages  of  simulated  testing  with  line-graphic  visuals  should  be 
compared  to  the  slide-tape  medium  in  future  research. 
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APPENDIX  A.  AVS  TEST  (LONG  FORM)  ON  REMOVAL,  DISASSEMBLY,  ASSEMBLY,  AND 

INSTALLATION  OF  THE  105MM  MAIN  GUN  (M6B)  BREECHBLOCK  MECHANISM 

I 

TEST  DIRECTIONS 


Good  (morning/afternoon)  Men: 

I  am  with  the  United  States  Army  Research  institute  located  here  at 
Ft  Knox,  Kentucky.  This  morning/afternoon  you  have  been  selected  to 
participate  in  a  research  project  that  involves  the  development  and 
use  of  simulated  performance  test  to  assess  job  task  performance. 
Specifically  what  we  are  interested  in  finding  out  from  this  research, 
is  how  well  you  can  perform  on  an  audio-visual  (slide)  test  about  the 
machine  gun  as  compared  to  how  well  you  can  perform  on  the  actual 
equipment  in  a  hands-on  test.  The  AV-Slide  test  you  will  be  given 

i 

here  today  involves  the  M-68  (105mm)  Main  Gun  Breechblock  tasks  of  re¬ 
moval,  disassembly,  assembly  and  installation.  The  test  will  tako  approx¬ 
imately  30  minutes  to  complete,  but  before  we  start  I  want  you  to 
print  your  name  and  unit  at  the  top  right  hand  corner  pf  the  answer 
sheet  in  the  space  provided.  (Pause) 

During  the  next  five  minutes  you  will  be  instructed  on  how  to 
take  the  AV-Slide  test  on  the  machinegun.  After  these  instructions 
are  finished,  you  will  be  given  the  opportunity  to  ask  any  question 
you  might  have  about  the  test  before  we  begin  testing.  Now  listen  up 
and  pay  close  attention  to  what  you  are  being  asked  to  do.  (Start  program) 
After  Instructions: 

1.  Answer  all  questions.  After  doing  so,  tell  them  to  answer 
the  questions  as  quickly  as  they  can  so  that  they  will  not  miss  the 
next  question. 

2.  Motivate  them  to  try  their  best. 


41 


After  Test: 


1.  Collect  all  answer  sheets. 


*•  —  «  ...  >sk  tha,  to 
;;  i“ ,h,r  -  -  -  ■«—  — .  -v. ..»  jz  ^ 

..  2  »«*» " ... .....  u,tottWt[(U)iUW 

i.  or  did.'.  iu.  it,  ...  t00i  ot  ^  Mc 


Main  Gun  Breechblock  Mechanism 
Test  Directions 

In  the  brcecholock  test  you  are  about  to  taka,  you  will  be  shown 
a  slide  and  then  asked  a  question.  The  number  of  the  question  is  shown 
in  the  display  in  front  of  you.  The  questions  you  will  be  asked  will 
be  of  three  types: 

What  part  would  you  take  action  on?. 

What  action  would  you  tako?,  or 

What  picture  shows  the  result  of  that  action? 

Soaetiees  you  will  also  be  asked  about  the  correct  location  for  a  part. 
Possible  answers  to  the  questions  are  the  letters  A,  B,  or  C  shown  on 
the  slides.  After  selecting  your  answer  you  are  to  do  two  things.  Firrt, 
press  the  button  on  the  control  panel  that  corresponds  to  the  letter  of 
your  answer.  A  number  will  be  shown  on  the  right  side  of  the  display 
when  you  press  the  button.  Second,  press  the  start/stop  button  to  record 
this  answer.  When  you  record  your  answer,  the  number  of  the  next  question 
will  appear  on  the  left  siae  of  the  display.  *For  example,  question  Number  1 
Which  part  would  you  take  action  on  first  to  disassemble  the  M219  machine  gun 
"A"  shows  the  barrel  and  jacket  assembly,  "B"  shows  the  cover,  and  "C" 
shows  the  charger  assembly.  Choose  A,  B,  or  C,  press  the  corresponding 
button  and  then  the  start/stop  button. 

Go  ahead  and  record  your  answer.  (Pause) 

For  this  question  you  should  have  pressed  the  "A"  button  and  then 
the  start/stop  button.  The  number  "2"  should  now  be  shown  in  the  display. 


The  next  question  is  Question  Number  2:  Which  action  would  you  take? 
A,  B,  and  C  show  three  ways  to  remove  the  barrel  and  jacket  assembly. 

Choose  A,  B,  or  C,  press  the  button,  and  the  the  start/stnp  button. 

Co  ahead  and  record  your  answer.  (Pause)  The  number  "3"  should  now 
be  shown  in  the  display.  In  this  test,  the  number  on  the  left  of  the 
display  should  always  be  the  same  as  the  number  of  the  question  you  hear 
on  the  tape.  If  it  isn't  the  same,  tell  the  examiner  before  you  record 
any  more  answers.  He  will  stop  the  test,  and  help  you  to  correct  the 
problem.  Now,  listen  carefully  and  answer  these  practice  questions. 

Question  Number  3:  Which  part  would  you  take  action  on  next?  (Pause) 
If  you  selected  the  letter  "B",  the  cover,  your  answer  was  correct. 

Question  Number  4:  Which  part  would  you  take  action  on  to  remove 
the  cover?  (Pause)  the  correct  answer  was  "C". 

Question  Number  5:  Which  action  would  you  now  take  on  the  cover 
latch  rod?  (Pause)  The  correct  answer  was  "C".  The  number  6  should 
now  be  shown  in  the  display.  Do  you  have  any  questions? 

In  the  breechblock  test  some  questions  will  ask  you  to  choose 
two  parts  or  two  actions.  To  answer  you  should  press  the  button  which 
tells  the  part  or  action  that  would  come  first.  Record  the  first 
answer  by  hitting  the  start/atop  button.  Then  you  should  press  the 
button  which  tells  the  part  or  action  that  would  come  second.  Again, 

f 

» 

press  the  start/stop  button  to  record  the  second  answer. 

For  example.  Question  Number  7:  What  two  actions  must  you  take  to 
remove  the  guide  rod?  To  do  this  you  would  push  in  on  the  guide  rod  to 
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compress  the  spring  and  then  rotate  the  guide  rod  clockwise  to  reaove  it. 
This  requires  answer  C,  and  then  B.  Now  to  record  both  answers  you  should 
press  the  letter  "C",  press  the  start/stop  button,  then  press  the  letter 
"B",  and  press  the  start/stop  button  again.  Do  it  now.  (Pausa) 

Whenever  a  question  requires  two  answers,  be  sure  to  press  start/stop  after 
the  first  answer  before  you  press  the  second  answer.  If  you  happen  to 
press  both  answers  by  Mistake,  press  the  clear  button,  and  then  make 
your  answers.  You  can  also  use  the  clear  button  to  change  your  answer 
to  any  question,  if  you  have  -not  yet  pressed  the  start/stop  button. 

To  change  your  answer,  simply  press  the  clear  button,  and  then  put  in 
the  answer  you  want. 

During  the  test  you  will  have  approximately  S  seconds  to  record 
your  answer.  After  you  press  the  start/stop  button,  you  can  not  change 
your  answer  anymore.  If  at  any  time  during  the  test  you  don't  know  the 
answer  to  a  particular  question,  press  the  letter  "D"  and  then  the 
start/stop  button  to  go  on  to  the  next  question.  If  you  have  any  question 
about  how  to  take  this  test,  please  raise  your  hand  now  and  the  examiner 
will  help  you. 
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APPENDIX  B.  PERFORMANCE  CHECKLIST  (LONG  FORM)  FOR  EVALUATING  HANDS-ON 
TEST  PERFORMANCE  ON  THE  105MM  MAIN  GUN  (M68)  BREECHBLOCK 
MECHANISM 


TEST:  REMOVING  ANO  DISASSEMBLING  BREECHBLOCK 
NAME _  CODE _ 


TOTAL  TIME 


Ml* 

m 

s 


TASK  STEPS/ELEMENTS 

CHECK  SAFETY 

Lift  Up  on  Safety  RaUaao  Lovor 

CHECK  BREECHBLOCK  CKANKSTOP 

Soo  /Fool  Position  of  Crank  wop 


P  T  L  A  R 

A  0  0  C  E 

R  0  C  T  S 

T  L  U  I  U 

SOL 
N  T 

«•  4©4© 

40  T  1  *50 


CHECK  O lAMBER  FUR  AMO 

Doproto  Brooch  Operating  Handle  Plunger 
Full  Back  on  Handle  and  Rotate  Completely  Down 
Lift  Up  on  Handle  and  Rotato  Coaplottly  Forward 
See  /Feel  Chaaber  for  Aaao 

Obtain  Breechblock  Closing  Tool  (RAN/EXTRACTOR) 
Pueh  Extractor(e)  Forward  with  Tool 
Replace  Tool  in  Secure  Poaltlon 


REMOVE  FIRING  PIN  ASSEMBLY 
Slide  Retainer  Lug  Plunger  to  the  Right 
Push  in  on  Retainer,  and  Rotate  Counterclockwise 
Lift  Off  Retainer  and  Separate  froa  Spring 
Place  Parta  in  Secure  Poaltion  on  Turret  Fleer 
Obtain  Screwdriver 

Insert  Screwdriver  in  Center  of  Retractor  Guide 

Pry  Retractor  Guide  Aneebly  Forward 

Lift  Out  Firing  Pin 

Lift  Out  Retractor  Guide  Assembly 

Place  Parts  in  Secure  Position  on  Turret  Fleer 

Replace  Screwdriver  in  Secure  Position 


INSTALL  EYEBOLT  SCREW  ^4 

Unscrew  Eyebolt  from  Stowed  Position  Near  Gun  T  ^  L  ^  A  R 

Screw  Eyebolt  into  Center  o *  Breechblock  Until  Tight  P  T  * 

Backof.  Eyebolt  to  Align  with  Brooch  P  T  l  0  0 

INSTALL  THE  QUIN  HOIST 
Obtain  Chain  Hoist 

Connect  Chain  Heiet  Hook  -o  Hook  on  Turret  Roof 
Connect  Chain  Hoist  Hook  to  Eyebolt  Screw 
Pull  Back  on  Chain  to  Keep  it  Tight 
Crank  Chain  Hoist  Until  Chain  it  Tightened 


OBSERVATIONS 


*  Performance  elements  corresponding  to  the  long 
test  are  numbered. 


form  AVS  breechblock 
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<m**#n* 


MM 

Q] 


TASK  SnrS/tl.FMHN  IS 


P  T  L  A  * 


release  awhster  tension 

Obtain  Spannar  Nrcnch  (and  Screwdriver) 

Placa  Spanner  Nrrnch  in  Halt*  »n  Adjuatar 
Pull  tack  on  Spanner  drench  and  Hold 
Insert  Screwdriver  on  Adjuatar  Plunger  and  Depress 
Let  out  on  Spanner  drench  aa  Adjuatar  Rotates  CCd 
Reaove  Spanner  dre.ich  (and  Screwdriver) 

Replace  Tools  in  Secure  Position 


P  T  i  A 


Rf  LEASE  SREECHRIOCK  CRANKS  TOP 
Obtain  Allan  dranch 

Insert  Allen  drench  into  Crsnkatop  Hole 
Push  Up  and  Slide  Crenkatop  Completely  Poniard  P  T 

Renova  Allen  dranch  and  Secure  in  Safe  Peaition  P  T 


L  A 

■.*©"© 

L  A 


LOOSEN  TIIE  CHAIN 

Pull  Out  on  Oirectlenal  Knot'  and  Rotate  Cd 
Pull  Out  on  Chain  to  Keep  it  Tight 
Crank  Chain  Hoist  until  Chain  in  Slack 


START  IREECHILOCK  DOWNWARD  MOVEMENT  ^ 

Daprasa  breach  Operating  Handle  Plunger  T 
Pull  Handle  back  Until  breechblock  Drops  P  T 
batata  Handle  Completely  Poniard  _  P  T 
Crank  Chain  Hoist  Until  Pivot  Pin  is  Preo  of  T-Slot  T 


REMOVE  PIVOT  PIN 

Reach  Under  Breach  and  Push/Pull  Out  Pin  P 

Placa  Pivot  Pin  in  Secure  Poaitlon  on  Turret  Floor  ? 


r  l"® 

r  i  a 


LOWER  BREECH  BLOCK 

Crank  Chain  Hoist  Until  Braochbiock  Reaches  Controller 
Cover  W®  T 

Pull  Chain  to  Swing  Braochbiock  Rearward  while  P  T 

Cranking  Chain  Heist 

Crank  Chain  Hoist  until  Breechblock  Roete  on  P  T 

Turret  Floor 


RELEASE  THE  CHAINH01ST 

Crank  Chain  Hoist  Until  Hook  is  Loo  so  ir  Eyebolt  P  T 
Unhook  Chain  Hoiet  from  Eyebolt  Screw  P  T 
(Placa  Chain  to  Left  or  Right  of  Main  Cun)  P  T 


L  A 
L  A 


REMOVE  EXTRACTORS 

Lift  Out  and  Up  on  Left  or  Right  Extractor  0  T 
Lift  (hit  and  Up  oa  Remaining  Extractor  P  T 
Placa  Extractors  in  Secure  Poaitlon  an  Turret  Floor  P  T 


OBSERVATIONS 


TO  BE  DONE  BY  ASSISTANT 
TO  BE  DONE  BY  ASSISTANT 


TIM  C0MPLIT1D 
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(  s* 


I 


KIM 

REMOVE 

CD 

CD 

CE 

DO 

CD 

CD 

REMOVE 

CD 

CD 

CD 


wsi  mrs/KiruiNTS 


r  r 


OISASSLMRLINC  RRICCURLOCK 

J I RjNO  CONTACT  CROUP 


RtMOVf  FIR  INC  CONTACT  ELATE 
Obtain  Scrmdrtvar 

Insert  Scrt»drlvar  an  Flunfor  and  Daprnaa 
Rout*  FUt*  Countorclackwlsa  and  Lift  Off 
Rtplaro  Scmwdrlvar  In  Strum  Petition 
Nut  Plato  U  Snfn  Pot  It  inn  an  Turmt  Floor 


If- 

«.« '  © 
(y  t 

F  T 
F  T 
F  T 


REMOVE  FIRING  CONTACT  F LUNGER  ^ 

Lift  Out  Fluntcr  Proa  Racaaa  T 

Plata  Fluniar  In  Safa  Foaltian  an  Turmt  Floor  F  T 


REMOVE  FIRING  CONTACT  WASHER 

Lift  Off  Nathar  froa  Firing  Contact  (7)  T 

Plata  Naakar  In  Safa  Foaltian  an  Turmt  Floor  F  T 


REMOVE  FIRIKC  CONTACT  n 

Lift  Out  Contact  fran  Areata  Q  T 

Flaca  Contact  In  Safa  Foaltian  an  Turmt  Floor  F  T 


REMOVE  FIRING  CONTACT  SLREVI  ^ 

Inttrt  Flnftr  Into  Sloava  and  Lift  Out  (7)  T 

Flaca  Slaava  In  Safa  Foaltian  an  TUrrat  Floor  F  T 


REMOVE  FIRING  CONTACT  SPRING 
Obtain  Allan  Franck 

Inaart  tntn  Racaaa  and  Full  Out  Sprint 
Flaca  Sprint  *n  Foaltian  an  Turmt  Floor 
Raplaca  Tool  In  Stcuro  Fat It  Ion 


RETRACTOR  DRIVER  CROUP 


REMOVE  RETRACTOR  DRIVER 
Obtain  Allan  Wranch 

Inaart  Into  Scrnu  and  Rotata  CCN  until  Laoaa 
Lift  Off  Serov -Fiahar-Claap  and  Drlvar 
Flaca  Fartt  In  Safa  Foaltian  on  Turmt  Floor 


REMOVE  RETRACTOR  DRIVED  SHAFT 

Lift  (hit  Skaft  froa  Rocoai  (7)  T 

Flaca  Skaft  m  Safa  Foaltian  an  TUrrat  Floor  F  T 


REMOVE  RETRACTOR  RIVER  STRING  jy  m 

Inaart  Allan  Wmnek  Into  Rocoaa  and  Full  Out  Sprint  0  0 
Flaca  Sprint  1"  Safa  Foaltian  on  Turmt  Floor  F  T 

Raplaco  Allan  Wmnek  In  Sacum  Faaltton  F  T 


L  A  R 


ORSI ay AT IONS 


TINE  OONFLETED 


TIME  CONFUTED 


tisr  kstipecipu  kno  imtauins  tut  spanmues 


ISB,  <Ttrvun»M« 

mmt  RfkyjMP  p*m*  aw» 

laMAU  knMCT.k  HltllirilM 
rick  Up  Sptl*|  (m  Pam  n  Iwm  Men 
Inert  if n*t  lot*  Imii 

install  lirucn  naivr*  shapt 

rick  Ip  mil  In  rent  mm  fwm  line 
l*nct  St  fa  *1  draft  lata  Sprkat  I*  keen 

Atstesu  Kent**  i  and  scat* 
rick  Ip  Uckcnkcr  ml  kiln  Sam 
Inert  inkeaaktr  nte  kiln  Sow 

install  kt f am: roe  mini 


rick  ip  pricer  free  Pern  n  Term 
Piece  leae  el  Pricer  n  Skaft  ami  k 


Leeer  la  Pee  1 1  In 


iMTkii  inmcra*  nirpa  cunr 
rick  ep  Clear  fm  Pam  n  Term  I  leer 

Place  Claap  nte  Pricer  attk  MM  lie  M  Ncacle 
Pace  ef  Ireeck 

INSTAU  UCIHII  urn  scua 

kill*  tale  le  Ireeckklerk  etvk  Me  la  Print  aai 
Claap 

Inert  Scree  eel  Pea t  Ttfktn 
Pktale  kiln  Prank 

laaert  late  Serw  amt  Tlpktn  Sere  rely 
replace  Tnl  la  Inara  Pnltkn 


iNSTku  miNc  contact  iraiac  ^ 

Pick  Mp  SprtAf  fm  Pern  n  Term  fleer 
Inert  tprlep  late  keeeat 

INSTkU  P Iliac  CONTACT  SUTVI  ^ 

Pick  Up  fleece  fm  Pern  n  ferret  Plan 
laaert  late  leren  attk  Opn-laP  Up 

irsTka  miNc  contact  ^ 

Pick  up  C  eat  act  fm  Pent  n  ferret  fleer 
laaert  late  S leeee  attk  Carper  Tlp-tak  Up 

INSTAU  PIIING  CONTACT  NASI  PI  g 

Pick  Up  Paakar  fm  Part*  n  Tercet  Plan 
I  at  art  Ocer  Tap  af  flrlaf  Cant  act 

instau  HkiNG  contact  r lungs*  ^ 

fltk  Up  flakpet  fm  fart*  n  Term  flaw 
iaaart  lata  Sptlaf  attk  Ttp-Sak  up 

INSTkU  PIIING  CONTACT  PUTS  0 

rick  Up  Platt  fm  Tercet  Platt 
kllpa  krree  n  put*  attk  Arm  n  Iraaakklnk 
Peak  Plat*  s an  aate  Cn*a*ati  mat  Satate  Pel  Ip  CP 


,  k  .  k 

V© 


©® 


1^1  A  I 


wwnuTitw 
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task  steps/ei.ements 


INSTALL  BREECHBLOCK 


P  T  L  A  R 


OBSERVATIONS 


INSTALL  EXTRACTORS 

Pick  Up  Extractors  froa  Parts  an  Turret  Floor 

Insert  Loft  or  Right  Extractor  onto  Pivots  In  £ 
•roach  Ring 

Insert  Reaalning  Extractor  onto  Pivot  ia  •roach  Ring 


P  T  L  g*® 


INSTALL  THE  CHAIN  HOIST 

Connect  Chain  Holst  Hook  to  Eyebolt  Screw  in 
•rcechblock 

Pull  Out  on  Chain  Holst  Direction  Knob  and 
Rotate  CCN 

Pull  tack  on  Loose  Chain  to  Keep  It  Tight 
Crank  Chain  Hoist  Until  Chain  is  Tight 

RAISE  IKE  •REEOI1LOCK  INTO  BREECH  RING 

Crank  Chain  Hoist  Mills  Keeping  Chain  Straight 

Guide  Breechblock  over  Controller  Cover 

Guide  Breechblock  into  Breech  Ring 

Stop  Cranking  Chain  Holst  when  Breechblock  Contacts 
Plungers 


Be  n 


DEPRESS  THE  PLUNGERS 
Obtain  a  Screwdriver 

Depress  Left  or  Right  Plunger  while  Cranking  4* 
Chain  Holst  H 

Depress  Renaining  Plunger  while  Cranking  Chain  Hoist 
Replace  the  Screwdriver  in  Safe  Position 


RAISE  THE  BREECHBLOCK 
Crank  Chain  Holst  Tjo  Clicks  and  Stop 


A  I® 


INSTALL  PIVOT  PIN 

Pick  Up  Pivot  Pin  fron  Parts  on  Turret  Floor 
Insert  Pin  Midway  into  Breechblock  Crank 


J* 


RAISE  BREECHBLOCK  CRANK  PIVOT  INTO  T-SLOT 

Crank  Chain  Holst  while  Guiding  Pivot  into  IrtediJMi 
block  T-Slot  Q] 

Stop  Cranking  Chain  Hoist  when  Breechblock  Contacts 
Tip  of  Extractors  I 


®  T  t  ©  R 

ft-. 

P  T  L  A  0 
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MM 


fcWl 

gb 


□a 

Q3 

0 


G2 

D3 

□3 

C2S 


03 


ra  mrs/uyttm  p 

r«ip  tiTucwas 

Coins  1  hmjriitt  P 

Turk  IrnirJ  on  Left  or  Right  tit rKtt)  uhtlo  (T  _ 
If  inking  Main  Hoist  m 

I'mh  Pomnl  Rrnliln  litrKtw  Ail*  Croaking 

i  hotn  Hoist  p 

replies  Scmlrinr  In  Sal*  Pnilltw  P 


l  0 
L  A 


MISt  NKECHRUU  TO  CLOSED  POSITION 

Crank  Oiita  Haiti  until  Rrnschklack  Align  ulth  Tag 
Niti  of  I  root  h 


1% 


© 


*M*  * 

t  0  0 


CLOSE  BREECH  SIOCK  CRANKSTOP 
Roach  lladar  and  Sliiio  Cranhatag  Ca^lotolp 


^0  T  l  A^0 


APnr  tension  to  adjuster 

Pick  Up  Spaimor  Rronch 

Inert  Rronch  Inta  Slota  an  Adjustor  0 

Pull  lack  on  Adjustor  until  Plungor  on  tort  Pint 

Beer 1 1  p 

Roaovo  Rronch  and  Placa  in  Socura  Position  P 


L  A  R 
l  A  R 


Q© 

A  R 


LOOSEN  TIIC  CHAIN 

Pull  Out  on  Oiroctional  Knoh  and  Rstnta  CR 
Pull  Out  on  Chain  tn  tang  It  Tight 
Cranh  Chain  IMlst  until  Chnla  la  Slach 


W© 


REMOVE  OIAIR  HOIST 

Discanaact  Chain  llntat  Utah  fraa  Epaholt  Be  raw 
Dlscaaaact  Chat  a  Halst  Hank  fran  Hnah  an  Twist  Rauf 
Baglaca  Chain  Halit  In  Bocura  Potitlaa 


P 

P 

© 

p 

p 


REMOVE  EYEBOLT  SOBER 

Unscrau  Ejrahalt  Eton  Broochhlock 

Scrau  Ejrahalt  Inta  Stan  Position  Until  Tight 


It 


© 


I'*© 


INSTALL  PIRIMG  PIN  ASSEMBLY 
Pick  Ug  Botnetar  Cuidn  Assonhlp  Iron  Parts  an  |A, 


Turrat  Ploar 

Insart  Guido  ulth  Slot  Up  until  Plash  with  Plrtng 
Pin  Hall 

Plch  Ug  Plriat  Pla,  Spring  and  lataiaar  fraa  Turrat 
Fleor 


0 

p 


I-,  A  R 

10  « 


Insart  Piriag  Pla  lata  Firing  Pin  Hall 
Tultt  Spring  lata  Groom  an  Rackstdn  nf  Rstainar 

Insart  lata  Firing  Pin  Nall  and  align  hat  a  I  nor  with 
Slots 

SMdo  Plungar  ta  Right  and  Push  Rotalnnr  Into  firing 
Pin  Hall 

Tuist  Ratainar  C*  Until  It  Lacks  In  Paaltlaa 


CHECK  BREFCIIRLOCK  INSTALLATION 

Deprtss  Srerth  Open  tint  llnndln  Plungar 
Pul  I  Burl  ns  tlandle  and  Ratals  Csnglntslp  Onus 
Lift  Up  an  tlaadl*  and  Rntntn  Csnplntnly  Poroard 
Ohtala  Ireochhlack  elating  Toni  (RAMftTTMCTOR) 
Push  Satroctar(B)  Pnruard  ulth  INI 
Rapists  Tsai  la  Saturn  Position 


l»,f* 
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ORSERVATIORS 


TIM  COMPUTES 


I 


APPENDIX  C.  TRAINING  QUESTIONNAIRE  ON  THE  105MM  MEIN  GUN  (M68) 

BREECHBLOCK  MECHANISM 

In  OSUT,  you  have  learned  how  to  perform  four  tasks  on  the  main  gun 
breechblock:  (1)  Removal;  (2)  Disassembly;  (3)  Assembly;  and  (4)  Installation. 
We  would  like  to  know  how  much  training  or  practice  you  have  gotten  on 
these  tasks. 


1.  How  many  times  did  you  do  the  task  yourself? 


TASK 

Circle  ONE  number 

for  each  task.  Write  in  number 

if  greater  than  4. 

Remove 

0 

1 

2 

3  4 

Disassemble 

0 

1 

2 

3  4 

Assemble 

0 

1 

2 

3  4 

Install 

0 

1 

2 

3  4 

2 .  How  many 

times  did 

you  watch  another  trainee  doing  the  task? 

TASK 

Circle  ONE  number 

for  each  task.  Write  in  number 

if  greater  than  4. 

Remove 

0 

1 

2 

3  4 

Disassemble 

0 

1 

2 

3  4 

Assemble 

0 

1 

2 

3  4 

Install 

0 

1 

2 

3  4 

3.  How  many 

times  did 

you  watch  an  instructor  doing  the  task  to 

show  you  how? 

TASK 

Circle  ONE  number  for  each  task.  Write  in  number  if  greater  than  4. 

Remove 

0 

1 

2 

3  4 

Dissassemble 

0 

1 

2 

3  4 

Assemble 

0 

1 

2 

3  4 

Install 

0 

1 

2 

3  4 

4 .  How  much 

time 

did  you  spend 

on  your  own  studying  these  tasks 

in  the 

technical  manual? 

0 

1 

2  3  4 

hours 

5.  Did  you  see  a  TV  demonstration  of  these  tasks?  YES _  NO _ 

6.  How  many  times  did  you  see  the  TV  demonstration? 
1234  Write  in  number  if  greater  than  4. 


Remarks: 


CODE  NUMBER 
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APPENDIX  D.  RELATIONSHIPS  BETWEEN  AVS  TEST  (LONG  FORM)  PERFORMANCE 
AND  HO  PERFORMANCES 


Table  D-l 

Relationship  Between  AVS  Test  (Lon?  Form)  Performance 
and  Subsequent  HO  Test  Performance  for  the  105mm 
Main  Gun  (M68)  Breechblock  Tasks 


HO  Test  Performance 


Task 


Group  A  Group  B  Both 

Pail  Pass  Pail  Pass  Fail  Pass 


Removal 

AVS  Pass  .  0 
Borderline1  4 
AVS  Fail  7 

Disassembly 

AVS  Pass  .  0 
Borderline1  0 
AVS  Fail  0 

Assembly 

AVS  Pass  .  1 
Borderline1  6 
AVS  Fail  11 

Installation2 

AVS  Pass  .  1 
Borderline1  3 
AVS  Fail  3 


9  3  6  3  IS 

7  3  6  7  13 

3  4  4  11  7 


26  1  22  1  48 

4  0  3  0  7 

0  0  0  0  0 


3  4  12  2  15 

6  3  6  9  12 

1  1  2  15  3 


14  1  12  2  26 

6  16  4  12 

1  2  6  5  7 


One  AVS  test  error  in  Borderline  Group 

2 

Excludes  skill  element  from  scoring. 


Table  D-2 


Relationship  Between  AVS  (Long  Form)  and  HO  Test 
Performance  Including  or  Excluding  a  Skill  Element 
from  Scoring  the  105mm  Main  Gun  (M68)  Breechblock 
Installation  Task 


Task 


HO  Tast  Performance 

Group  A  Group  B  Roth 

Pail  Pass  Pail  Pass  Fail  Pass 


Skill 

Element 

Included 

Installation 

AVS  Pass 

9 

6 

4  7 

13 

13 

Borderline1 

5 

0 

2  5 

7 

5 

AVS  Fail 

3 

5 

Skill 

6  4 

Element 

9 

Excluded 

9 

Installation 

AVS  Pass 

1 

14 

1  12 

2 

26 

Borderline1 

3 

1 

2  6 

5 

7 

AVS  Fail 

3 

6 

1  6 

4 

12 

10ne  AVS 


test  error  in  Borderline  Group 


Table  D-3 


Relationship  Between  HO  Test  Performance  and  Prior  AVS 
or  HO  Test  Performance  for  the  105mn  Main  Gun  (M68) 
Broechblock  Tasks 


Task 

Group  A 
Fail  Pass 

• 

HO  Test  Performance 

Group  B 

Fail  Pass 

Removal 

AVS  Pass 

0 

9 

HO  Pass 

S 

8 

AVS  Fail 

11 

10 

HO  Fail 

S 

8 

Disassembly 

AVS  Pass 

0 

26 

HO  Pass 

1 

22 

AVS  Fail 

0 

4 

HO  Fail 

0 

3 

Assembly 

AVS  Pass 

1 

3 

HO  Pass 

2 

10 

AVS  Fail 

17 

7 

HO  Fail 

6 

10 

Installation* 

AVS  Pass 

1 

14 

HO  Pass 

1 

16 

AVS  Fail 

6 

7 

HO  Fail 

3 

8 

1 


Excluding  skill  element  from  scoring 
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APPENDIX  E. 


AVERAGE  FREQUENCY  OF  VARIOUS  TYPES  OF  PRACTICE  REPORTED  FOR 
105MM  MAIN  GUN  (M68)  BREECHBLOCK  TASKS,  RELATED  TO  PERFORMANCE 


Table  E-l 

Average  Frequency*  of  Various  Types  of  Practice  Reported 
for  105nm  Mai?  Gun  (M68)  Breechblock  Tasks,  Related 
to  HO  Performance  Without  Prior  AVS  Test 


Task  and  Type  of  Practice 

HO  Performance  with  No  Prior  AVS  Te! 

2 

Pass  Fail  t 

Removal 

n  -  13 

n  -  13 

T 

Hands-on  practice 

2  15 

1.77 

2.15 

Trainee  observation 

3.23 

3.23 

0.70 

Instructor  observation 

1.23 

1.46 

-0.66 

Total  observation 

6.69 

6.46 

0.63 

Disassembly 

n  -  23 

n  ■  3 

Hands-on  practice 

2.00 

1.67 

0.68 

Trainee  observation 

3.04 

4.67 

-0.C8 

Instructor  observation 

1.39 

1.33 

0.30 

Total  observation 

6.43 

7.67 

0.25 

Assembly 

n  -  12 

n  *  16 

Hands -on  practice 

2.00 

1.44 

1.35 

Trainee  observation 

3.17 

2.88 

0.41 

Instructor  observation 

1.58 

1.06 

1.25 

Total  practice 

6.75 

5.38 

1.28 

Installation 

n  ■  17 

n  ■  11 

Hands-on  practice 

1.82 

1.45 

1.22 

Trainee  observation 

3.24 

2.64 

1.08 

Instructor  observation 

1.41 

1.09 

0.70 

Total  practice 

6.47 

5.18 

1.08 

< 


Mean  values. 

2 

Value  of  large  sample  Mann-Whitney  U-test  statistic. 
5  Significant  with  p  <.05. 
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Table  K-? 

Average  Frequency^  of  Various  Typists  of  Practice  Reported 
for  105mm  Main  Gun  (Mb8)  Breechblock  Tasks, 
Related  to  HO  Performance  After  AVS  Test 


Task  and  Type  of  Practice 

HO  Performance 

Pass  Pail 

Removal 

n  -  54 

n  ■  21 

Hands-on  practice 

2.15 

1.90 

0.88 

Trainee  observation 

3.03 

3.00 

0.69. 

Instructor  observation 

1.09 

’  -6 

-2.14* 

Total  Practice 

6.38 

-0.57 

Disassembly 

n  >  54 

n  ■  1 

z4 

llands-on  practice 

2.04 

3.00 

-- 

Trainee  Observation 

3.00 

4.00 

-- 

Instructor  observation 

1.33 

2.00 

-- 

Total  practice 

6.44 

9.00 

-- 

Assembly 

n  ■  30 

n  «  26 

Hands-on  practice 

1.70 

1.69 

0.14 

Trainee  observation 

3.03 

2.84 

1.27 

Instructor  observation 

1.17 

1.3S 

-0.29 

Total  practice 

5.90 

5.88 

0.85 

Installation 

n  ■  28 

n  -  28 

e 

Hands-on  practice 

1.84 

1.09 

2.66* 

Trainee  observation 

3.09 

2.36 

1.63 

Instructor  observation 

1.29 

1.09 

0.46. 

Total  practice 

6.22 

4.55 

2.18 

Mean  values. 

2 

Value  of  large  sample  Mann-Whitney  U-test  statistic. 

3  Significant  with  p  <.05. 

4  Not  computed  because  of  imbalance  in  Pass-Fail  group  sizes. 

5  Significant  with  p  < .01. 
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Table  E-3 


Average  Frequency  of  Various  Types  of  Practice  Reported 
for  105mm  Main  Gun  (M68)  Related  to  Performance 
on  the  AVS  Test 


Task  and  Type  of  Practice 

AVS 

Pass 

Performance 

Fail 

r2 

Removal 

n  ■  17 

n  »  38 

Hands-on  practice 

2.12 

2.03 

0.62 

Trainee  observation 

3.35 

2.97 

0.28. 

Instructor  observation 

0.76 

1.61 

-2.92* 

Total  practice 

6.24 

6.61 

-0.62 

Disassembly 

n  -  49 

n  ■  6 

Hands-on  practice 

2.06 

2.00 

0.03 

Trainee  observation 

3.08 

3.17 

-0.76 

Instructor  observation 

1.29 

1.83 

-0.96 

Total  practice 

6.43 

7.00 

-0.61 

Assembly 

n  -  17 

n  ■  39 

Hands-on  practice 

1.47 

1.79 

-1.20 

Trainee  observation 

2.71 

3.05 

-0.48 

Instructor  observation 

1.00 

1.36 

-1.26 

Total  practice 

5.18 

6.21 

-0.77 

Installation 

n  -  28 

n  ■  28 

Hands-on  practice 

1.82 

1.57 

1.15 

Trainee  observation 

2.96 

2.93 

1.15 

Instructor  observation 

1.39 

1.11 

1.63 

Total  practice 

6.18 

5.61 

1.75 

Mean  values. 

2  Value  of  large  sample  Mann-Whitney  U-test  statistic. 
*  Significant  with  p  <.01. 


i 
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APPENDIX  F.  METHODOLOGY  FOR  DEVELOPMENT  OF  AUDIOVISUAL  SIMULATED 
PERFORMANCE  TESTS 

An  outline  of  the  suggested  AVS  Test  Methodology  is  presented 
in  Figure  *-l.  Each  of  the  nine  major  tasks  and  requirements  necessary 
to  perform  each  task  is  described  below. 

TASK  1:  CONDUCT  BEHAVIORAL  TASK  ANALYSIS 

The  first  task  to  be  accomplished  in  developing  an  audio-visual 
simulated  performance  test  for  a  given  job  task  is  to  correctly 
identify  the  task  procedure  and  behaviors  required  to  perform  the 
job  task.  Job  description  data  such  as  that  presented  in  individual 
Soldiers  Manuals  (SMs),  Skill  Qualification  Tests  (SQTs),  Field  Manuals 
(FMs),  Technical  Manuals  (TMs),  and  Training  Extension  Course  (TECs) 
lessons  are  primary  resource  materials  to  be  used  when  conducing  this 
particular  analysis.  Task  analysis  documentation  may  also  be  available 
from  prior  instructional  system  development  efforts.  In  addition, 
instructor  lesson  plans  and  evaluator  checklist  materials  should  be 
reviewed  to  help  define  the  job  task  requirements. 

All  of  these  source  materials  merely  procide  a  starting  point 
for  the  behavioral  analysis.  Comparison  of  any  two  sources  will  usually 
reveal  that  the  task  procedures  outlined  are  inconsistent,  inaccurate, 
incomplete,  or  insufficiently  detailed.  The  main  objective  of  the 
analysis  at  this  stage  should  be  to  resolve  discrepancies  among  sources, 
and  to  furthor  develop  the  procedural  description  to  the  level  of  task 
detail  required. 

As  a  working  hypothesis  in  conducting  the  analysis  (at  least  for 
machine-dependent  tasks),  each  distinct  part,  control  or  display  that 
plays  some  part  in  the  performance  should  be  considered  to  require 
a  separate  behavior  step  at  each  occasion  of  its  involvement.  This 


TASK  1:  CONDUCT  BEHAVIORAL  TASK  ANALYSIS 

.  Collect  job  task  description  c.ca 
.  Identify  task  procedural  requirements 
Identify  task  behavior  requirements 

TASK  2:  DEVELOP  PERFORMANCE  CHECKLIST 

.  Format  the  performance  checklist 
.  Specify  steps  in  task  procedure 
.  Specify  behaviors  in  task  steps 

TASK  3:  CONTENT  VALIDATE  PERFORMANCE  CHECKLIST 
.  Conduct  on-site  data  collection 
.  Analyze  task  behavior  data 
.  Review  task  analyses  data  with  SMEs 
.  Finalize  performance  checklist 

TASK  4:  IDENTIFY  CRITICAL  TASK  BEHAVIORS 

.  Identify  critical  safety  behaviors 
.  Identify  critical  equipment  behaviors 
Identify  critical  task  outcome  behaviors 

TASK  5:  DEVELOP  PICTORIAL  PAPER-AND-PENCIL  TEST  MATERIALS 
Contruct  multiple  choice  test  questions 
.  Select  pictorial  multiple  choice  alternatives 
.  Structure  total  task  test  for  continuity 
Prepare  data  collection  instrument 

TASK  6:  PILOT-TEST  PICTORIAL  PAPER-AND-PENCIL  TEST 
.  Design  test  plan 
.  Administer  pictorial  test 
.  Revise  test  materials 
.  Finalize  pictorial  test 

TASK  7:  DEVELOP  SLIDE  TEST  MATERIALS 

.  Photograph  task  behavior  requirements 
.  Paste-up  prints  for  slide 
.  Prepare  35mm  color  slides 

TASK  8:  DEVELOP  AUDIO  TEST  MATERIALS 

Record  test  directions  and  practice  test 
.  Record  multiple  choice  test  questions 
.  Synchronize  sound  with  slide  test 

TASK  9:  PILOT  TEST  AV-SLIDE  TEST  MATERIALS. 

.  Design  test  plan 
.  Administer  AV-Slide  test 
.  Analyze  test  data 
.  Revise  test  materials 
.  Finalize  AV-Slide  test 

f  i  METHODOLOGY  FOR  DEVELOPMENT  OP  AUDIO-VISUAL  SIMUIATBD 
Figure  -i.  performance  TESTS 
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level  of  detail  will  not  usually  bo  explicity  represented  in  any  existing 
procedural  outline.  It  must  be  developed  by  clearly  visualizing  the 
process  of  performance  in  real-time  temporal  sequence.  The  procedures 
that  are  identified  by  this  method  should  represent  a  sequence  of 
behavioral  steps  ensuring  near-optimal  efficiency  in  performance  of  the 
task,  while  minimizing  risks  of  task  failure  and  safety  hazards.  With 
respect  to  each  step,  a  tentative  list  of  performance  elements  (part,  tool, 
location,  action  or  result)  involved  in  the  steps  should  also  be  developed. 
Careful  identification  of  each  behavioral  step  and  associated  elements 
will  provide  the  data  base  essential  for  simulated  performance  test  development. 
TASK  2:  DEVELOP  PERFORMANCE  CHECKLIST 

The  task  procedure,  behaviors,  and  elements  identified  in  Task  1 
define  the  specific  performance  requirements  to  be  included  in  a  checklist 
for  hands-on  evaluation.  The  requirement  of  Task  2  is  to  transcribe 
this  information  onto  a  useable  format.  This  can  be  accomplished  by 
listing  the  major  segments  of  the  job  task  procedure  at  the  left  margin 
of  a  paper  and  then  listing  each  of  the  behavioral  step  required  to  carry 
out  the  procedure  underneath  and  indented  approximately  five  spaces  to 
the  right.  In  front  of  each  procedure  a  box  can  be  drawn  for  recording 
the  sequence  in  which  the  segments  of  the  task  procedure  are  actually 
performed.  At  the  right  margin  of  the  paper  and  across  from  each  behavior 
within  a  procedural  step,  the  letters  P,  T,  L,  A,  R  are  to  be  recorded. 

A  space  should  be  left  between  the  letters  for  later  identification 
(circling)  of  critical  performance  elements.  An  example  of  a  performance 
checklist  is  shown  in  Appendix  g. 


TASK  3:  CONTENT  VALIDATE  PERFORMANCE  CHECKLIST 

The  next  task  to  be  accomplished  in  developing  a  simulated 
performance  test  is  to  content  validate  the  analysis  developed  from 
the  job  description  data  (Task  1).  Several  on-site  visits  should  be 
made  to  observe  and  record  actual  performance  of  the  job  task 
requirement  during  both  training  and  testing.  From  practical  experience, 
approximately  twenty  such  observations  using  the  performance  checklist 
would  be  sufficient  to  become  task  knowledgeable.  The  data  collected 
during  these  visits  should  be  analyzed  to  identify  the  trainee 
performance  errors  and  behaviors  most  difficult  to  perform.  The  task 
analyst  should  also  thoroughly  master  performance  of  the  task  by 
direct  practice  following  the  procedure  currently  taught  in  the 
institution  or  on  the  job.  Based  on  observations  and  direct  ex¬ 
perience  in  performing  the  task,  some  differences  between  official 
task  documentation  sources,  optimal  procedures,  and  current  training 
or  testing  procedures  may  emerge.  These  differences  should  be 
documented  with  reference  to  the  relevant  sources  of  data  in  publications, 
analyses,  or  observations.  The  performance  checklist  should  then 
be  revised  to  conform  to  current  training  practices.  The  test  to  be 
ultimately  developed  must  match  the  training  actually  given  to  achieve 
content  validity. 

Approximately  five  subject  matter  experts  (SMEs)  should  be 
selected  to  serve  as  an  advisory  committee  to  review  the  revised 
performance  checklist  and  to  evaluate  the  twenty  records  of  task 
performance.  Any  error*  detected  in  the  checklist  or  differences  of 
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opinion  expressed  by  the  committee  should  be  thoroughly  discussed 
with  errors  corrected  end  suggested  changes  recorded  for  possible 
addition  to  the  checklist.  Where  necessary,  the  task  analyst  should 
demonstrate  alternative  procedures  under  observation  of  the  SMEs 
to  clarify  discrepancies  requiring  resolution.  In  some  cases  the 
SMEs  may  agree  in  recommending  one  procedure,  while  a  different 
procedure  is  presented  in  training.  Issues  of  this  kind  may  have 
to  be  brought  to  the  attention  of  authorities  responsible  for 
training,  to  be  resolved  before  test  development  can  proceed. 

TASK  4:  IDENTIFY  CRITICAL  TASK  BEHAVIORS 

This  step  in  the  suggested  test  development  methodology  should 

be  performed  first  by  the  individual  test  developer  and  then  jointly 
with  the  assistance  and  expertise  of  the  SMEs  used  during  Task  3. 

In  both  cases,  a  task  behavior  is  required  to  meet  at  least  one  of 
the  following  three  criteria  in  order  to  be  identified  as  critical 
for  successful  task  performance: 

1.  Injury  to  personnel  may  result  if  the  task  behavior  is 
omitted,  performed  out  of  sequence,  or  performed  incorrectly. 

2.  Damage  or  malfunctioning  of  equipment  may  result  if  the  task 
behavior  is  omitted,  performed  out  of  sequence,  or  performed  incorrectly. 

3.  Failure  to  achieve  task  outcome  within  the  standards  specified 
may  result  if  the  task  behavior  is  omitted,  performed  out  of  sequence, 
or  performed  incorrectly.  That  is,  occurrence  of  such  an  error  should 
have  a  direct  impact  on  the  chances  of  completing  the  task  within 
standards,  acting  to  substantially  reduce  the  probability  of  passing 


a  HO  test. 
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The  third  criterion  is  the  most  difficult  to  apply  in  practice, 
requiring  considerable  judgment  by  the  analyst  and  SMEs.  Behaviors 
should  not  be  considered  noncritical  simply  because  they  are  easy 
to  perform  and  have  a  low  probability  of  error.  If  the  consequences 
of  an  error  would  seriously  jeopardize  the  successful  completion  of 
the  task,  the  behaviors  should  be  regarded  as  critical,  however 
improbable  the  error  on  that  step. 

On  the  other  hand,  behaviors  should  not  be  regarded  as  critical 
simply  because  it  is  difficult,  involving  a  high  degree  of  motor 
control  or  skill,  or  a  high  probability  of  error.  If  an  error  provides 
immediate  and  obvious  feedback  giving  adequate  notivation  of  the  occurrence 
of  the  error,  or  the  step  cannot  be  bypassed  without  error  correction, 
and  error  correction  is  easy  and  rapid  based  on  the  feedback,  the  ultimate 
consequence  of  the  error  will  probably  not  be  serious.  In  such 
cases,  the  examinee  will  correct  his  error  and  performance  will  proceed 
after  a  slight  delay.  Where  there  is  little  obvious  feedback,  so  that 
the  step  can  be  bypassed,  and  it  is  difficult  to  recover  from  the  error, 
the  consequences  are  likely  to  be  serious. 

Task  conditions  and  standards  should  be  examined  carefully  for 
clues  to  critical  behaviors.  For  example,  high  skill  items  will 
often  be  critical  in  tasks  with  stringent  time  standards,  since 
lack  of  skill  will  generally  result  in  losses  of  time  that  cannot 
be  tolerated. 

i 1  i 
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Once  any  of  the  task  behaviors  for  u  given  job  requirement  meet 
one  or  more  of  these  three  criteria,  they  should  be  identified  as 
critical  and  circled  on  the  performance  checklist  for  easy  recognition. 
Although  all  items  on  the  checklist  are  to  be  checked  when  observed, 
only  those  which  have  been  identified  as  critical  will  be  compared 
with  AVS  test  performance  in  subsequent  test  validation  efforts. 

TASK  5:  DEVELOP  PICTORIAL  PAPER-AND-PENCIL  TEST  MATERIALS 

Three  steps  are  involved  in  accomplishing  this  task.  First, 
a  three  alternative  multiple  choice  test  question  must  be  constructed  for 
each  of  the  critical  behaviors  identified  in  Task  4.  This  should  be 
done  using  a  paper-and-pencil  format  with  pictorial  representations 
of  each  multiple  choice  alternative  substituted  for  the  verbal 
identifiers.  Selection  of  the  three  pictorial  choices  for  a  critical 
task  behavior  should  be  based  on  the  likelihood  of  their  being  chosen 
as  the  correct  answer  in  task  performance.  Specific  reference  to  the 
hands-on  performance  data  collected  in  Task  1  and  the  content  validation 
effort  conducted  in  Task  2  should  provide  the  necessary  insights  to 
make  these  selections.  As  for  the  pictures  themselves,  they  should 
be  taken  using  an  instant  print  camera  with  black-and-white  film, 
and  "shot"  from  the  perspective  or  point  of  view  of  the  person  required 
to  perform  the  task.  By  following  this  method,  the  test  developer 
can  continue  to  take  pictures  until  he  is  completely  satisfied  that 
he  has  captured  the  desired  result.  After  all  desired  pictures  have 
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been  taken,  arrows  should  then  be  added  to  each  photograph  to  illustrate 
any  action  or  highlight  any  location  or  part  not  immediately 
identifiable  from  the  picture  alone.  Print  size  should  be  sufficient 
to  retain  necessary  visual  details  after  photographic  reproduction 
in  Task  7.  Test  questions  should  then  be  written  which  are  specific 
and  avoid  unnecessary  reference  to  equipaient  nomenclature. 

Second,  a  sense  of  task  continuity  is  to  be  maintained  in  the 
test  by  including  questions  on  all  major  performance  segments  that 
constitute  the  total  task.  This  should  be  done  by  selecting  several 
task  behaviors  that  bridge  the  gaps  between  the  critical  task  behaviors. 
As  a  rule  of  thumb,  at  least  one  question  should  be  constructed  for 
each  alternate  behavioral  step  in  the  procedure.  Steps  omitted  can 
be  mentioned  in  the  question  stem  for  the  following  item.  A  complete 
part,  action,  and  result  question  sequence  should  be  prepared 
when  omission  of  elements  might  lead  to  confusion  about  the  sequence 
being  followed.  Task  behaviors  selected  for  the  test  should  be 
constructed  in  the  same  manner  and  format  as  were  the  critical  task 
behaviors,  so  that  the  critical  items  are  not  superficially  dis¬ 
tinguishable  from  noncritical  items. 

The  third  and  final  step  in  this  task  is  to  develop  a  paper-and- 
pencil  data  collection  instrument  for  recording  trainee  test  responses. 

A  consecutive  numbering  scheme  with  the  letters  A,  B,  C,  and  D  listed 
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directly  across  from  each  number  with  sufficient  space  to  circlo  their 
choice  should  be  adequate.  The  first  three  letters  (A,  B,  C)  would 
be  used  by  tne  trainee  to  identify  his  choice  of  answer  from  those 
available  in  the  multiple  choice  question,  while  the  letter  0  would 
be  used  by  the  trainee  to  record  n  "don't  know"  response.  In 
preparing  the  data  collection  form,  sufficient  space  should  be  left 
available  for  recording  administrative  information  such  as  name, 
rank,  company,  test  date,  performance  scores,  etc.  The  particular 
format  of  the  instrument  is  dictated  by  the  task  requirement  and  is 
left  up  to  the  creative  skills  of  the  test  developer.  For  an  example, 
refer  to  Appendix  B. 

TASK  6:  PILOT-TEST  PICTORIAL  PAPER-AND-PENCIL  TEST 

Using  the  test  materials  developed  in  Task  5,  the  next  task  is 
to  pilot-test  the  pictorial  paper-and-pencil  multiple  choice  test. 
Approximately  ten  trained  and  untrained  personnel  randomly  selected 
from  the  test  population  should  be  given  the  test  individually. 

Trainees  not  completely  trained  on  the  job  task  requirement  should 
not  be  included  in  the  sample  of  trained  personnel  to  be  selected.  When 
an  trained  person  makes  an  error,  he  should  be  asked  to  explain  his 
choice,  and  his  responses  should  be  recorded  for  later  review.  In 
a  similar  fashion,  untrained  individuals  should  be  asked  about 
correct  choices.  After  all  testing  has  been  completed  and  the 
results  tabulated,  analyze  the  data  and  make  whatever  modifications 


and  revisions  considered  necessary  to  improve  the  test.  Statistical 
techniques  recommended  by  Swezy  and  Pearlstcin  (197S)  should  be  used 
to  process  item  data.  A  general  rule  of  thumb,  a  test  is  considered 
acceptable  it  trained  personnel  do  better  than  untrained  personnel 
on  each  test  question.  If  this  is  not  the  case,  revise  the  qucstion(s) 
and  conduct  a  second  pilot-test  to  include  the  revisions.  Critical 
items  should  undergo  the  most  rigorous  scrutiny  in  this  process. 

The  cycle  of  test,  revise,  and  retest  is  to  be  repeated  as  often 
as  necessary  until  the  finalized  verison  of  the  test  meets  the 
acceptability  criteria. 

TASK  7:  DEVELOP  SLIDE  TEST  MATERIALS 

This  task  in  the  test  development  methodology  requires  the 
professional  assistance  of  a  skilled  photographer  and  a  training  aid 
developer.  With  the  assistance  of  a  photographer  each  pictorial 
alternative  ’shot"  in  the  finalized  version  of  the  paper-and -pencil 
test  can  now  be  professionally  photographed.  Make  certain  that  any 
picture  which  is  not  of  an  acceptable  quality  because  of  lighting, 
contrast,  angle,  etc.  is  "reshot"  until  a  quality  black  and  white 
print  is  produced.  With  the  assistance  of  the  training  aid  developer, 
these  prints  should  then  be  crimped  at  each  corner  and  arrows  added 
as  necessary  to  illustrate  actions  or  highlight  a  location  or  part 
not  clearly  identifiable.  When  this  task  is  finished,  the  prints 
should  then  be  pasted  onto  (IS  x  20  inch)  colored  background  material 


for  photographing.  Make  certain  that  the  location  of  each  print  is 
exactly  the  sane  as  pictured  in  the  original  paper-and-pcncil  test. 

Using  Leroy  or  rub-on  lettering,  identify  each  multiple-choice 
alternative.  Each  letter  should  be  about  one  inch  high,  capitalized 
and  centered  one  inch  below  each  print.  The  next  and  final  step 
in  this  process  is  to  have  the  photographer  prepare  at  least  three 
35mm  color  slides  of  each  test  question.  Two  complete  sets  of  the 
slide  test  questions  can  be  used  for  piloting  and  validating  the 
test  while  the  third  test  set  remains  available  for  making  duplicate 
copies. 

TASK  8:  PREPARE  AUDIO-TAPE  TEST  MATERIALS 

To  accomplish  this  task,  record  the  test  questions  developed 
during  Task  5  onto  one  side  of  a  thirty,  sixty  or  ninety  minute  audio 
cassette  tape.  Again,  use  whatever  professional  services  are  available 
to  produce  these  tapes.  In  most  cases,  these  audio  tape  recordings 
can  be  synchronized  with  the  slides  developed  in  Task  7,  and  the  entire 
test  programmed  to  operate  automatically.  If  test  directions  anu 
practice  test  questions  are  to  be  used  to  familiarize  the  trainees 
with  the  testing  procedure  and  equipment,  they  too  should  be  professionally 
developed  and  recorded.  In  both  the  practice  and  actual  test,  allow 
approximately  ten  seconds  for  the  trainee  to  respond  between  questions. 

More  precise  time  allocations  can  be  made  later  based  on  the  results 
of  the  initial  AVS  pilot  test. 


TASK  9:  PILOT-TEST  THE  AVS  TEST 

The  accomplishment  of  this  task  parallels  the  performance  require¬ 
ments  specified  to  accomplish  Tusk  6.  The  only  exception  hero  is  that 
the  test  should  be  administered  to  a  group  of  ten  trained  and  ten 
untrained  personnel  from  the  test  population  in  addition  to  the 
individual  test  administrations.  Tryout  of  group  testing  provides 
a  check  on  the  adequacy  of  test  directions  and  administrative 
procedures  in  the  group  instruction.  Data  collected  and  tabulated 
for  both  the  individual  and  group  performance  testing  should  be 
analysed  separately,  but  the  results  used  collectively  to  determine 
the  need  for  additional  revision  and  retesting.  As  before,  more 
trained  than  untrained  personnel  must  pass  each  critical  test 
question  in  order  for  the  AVS  test  to  be  considered  acceptable. 

Since  testing  of  highly  similar  materials  has  already  taken  place 
during  Task  6  only  minor  modifications,  if  any,  should  be  anticipated. 
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APPENDIX  G.  A  VS  TEST  (SHORT  FORM)  FOR  PERFORMANCE  OF  105MM  MAIN  GUN 
(M68)  BREECHBLOCK  TASKS 

TEST  DIRECTIONS 
Good  (mornit g/afternoon)  nen: 

I  am  with  the  United  States  Army  Research  Institute  located  here  at 
Ft  Knox,  Kentucky.  This  (morning/afternoon)  you  have  been  selected  to 
participate  in  a  research  project  that  involves  the  development  and 
use  of  a  simulated  performance  test  to  assess  job  task  performance. 
Specifically,  what  we  are  interested  in  finding  out  from  this  research 
is  how  well  you  can  perform  on  an  audio-visual  (slide)  test  about  the 
main  gun  breechblock  as  compared  to  how  well  you  can  perform  on  the 
actual  equipment  in  a  hands-on  test.  The  AV-Slide  test  you  will  be 
given  here  today  involves  the  M68  (105mm)  Main  Gun  Breechblock  tasks 
of  removal,  disassembly,  assembly  and  installation.  The  test  will 
take  approximately  30  minutes  to  complete,  but  before  we  start  I 
want  you  to  print  your  name  and  unit  at  the  top  right  hand  corner 
of  the  answer  sheet  in  the  space  provided.  (Pause) 

During  the  next  five  minutes  you  will  be  instructed  on  how  to 
take  the  AV-Slide  test  on  the  breechblock.  After  these  instructions 
are  finished,  you  will  be  given  the  opportunity  to  ask  any  question 
you  might  have  about  the  test  before  we  begin  testing.  Now  listen 
up  and  pay  close  attention  to  what  you  are  being  asked  to  do. 

(Start  program) 

After  Instructions; 

1.  Answer  all  questions.  After  doing  so,  tell  them  to  answer 
the  questions  as  quickly  as  they  car.  so  that  they  will  not  miss  the 
next  question. 

2.  Motivate  them  to  try  their  best. 
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After  Test: 


1.  Collect  all  answer  sheets. 

2.  Hand  out  the  training  questionnaire  and  ask  then  to  complete 
then  as  best  as  they  can.  In  the  renarks  column,  have  then  write  down 
what  they  thought  of  the  test,  i.e.,  was  it  hard  or  easy,  did  you 
like  it  or  not,  wat  it  a  good  test  or  bad,  etc. 
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MAIN  GUN  BREECHBLOCK  TEST 
Test  Directions 

In  tho  breechblock  test  you  are  about  to  take,  you  will  be  shown 
a  slide  and  then  asked  a  question.  The  number  of  the  question  will 
always  be  presented  prior  to  each  question.  The  questions  you  will 
be  asked  will  be  of  three  types: 

Whet  part  would  you  take  action  on? 

What  action  would  you  tako7,  or 

What  picture  shows  the  result  of  that  action? 

Possible  answers  to  the  questions  are  the  letters  A,  B,  or  C  shown  on 
the  slides.  After  selecting  your  answer  you  are  to  do  two  things.  First, 
find  the  number  on  the  answer  sheet  that  corresponds  to  the  number  of 
the  question  being  asked.  Second,  circle  the  letter  on  the  answer 
sheet  that  corresponds  to  your  answer.  To  demonstrate  how  the  breechblock 
test  is  set  up,  we  have  put  together  a  series  of  practice  questions  on 
the  M219  machine  gun. 

For  example.  Practice  Question  Number  1*.  Which  part  would  you  take 
action  on  first  to  disassemble  the  M219  machine  gun?  "A"  shows  the 
barrel  and  jacket  assembly,  "B"  shows  the  cover,  and  "C"  shows  the 
charger  assembly.  Choose  A,  B,  or  C,  find  the  number  1  under  "Practice 
Questions"  on  the  answer  sheet,  and  then  circle  your  answer.  If  you 
don't  know,  circle  the  letter  D.  Go  ahead  and  record  your  answer. 

Fox  this  question  you  should  have  circled  the  letter  "A"  opposite 
the  number  1  under  practice  questions. 


77 


Practice  Question  Number  2.  Which  action  would  you  take  to 
remove  the  barrel  and  jacket  assembly?  A,  B,  and  C  show  three  possible 
ways  to  remove  the  barrel  and  jacket  assembly.  Choose  A,  It,  or  C, 
find  the  number  of  the  practice  question  on  the  Answer  sheet  and  then 
circle  your  answer.  Again,  if  you  don’t  know  the  answer  to  the 
question,  circle  the  letter  D.  Co  ahead  and  record  your  answer.  (Pause) 
For  this  question  the  letter  C  was  correct. 

Now  listen  carefully  and  answer  the  remaining  practice  questions. 
Practice  Question  Number  3.  After  removing  the  barrel  and  jacket 
assembly  which  part  would  you  take  action  on  next?  (Pause)  If  you 
circled  the  letter  "B"  the  cover,  your  answer  was  correct. 

Practice  Question  Number  4.  Which  part  would  you  take  action  on 
to  remove  the  cover?  (Pause)  The  correct  answer  here  was  "C". 

Practice  Question  Number  S.  Which  action  would  you  take  on  the 
cover  latch  rod  to  remove  the  cover?  (Pause)  The  correct  answer  here 
was  "C". 

In  the  breechblock  test  you  are  about  to  take,  some  questions  will 
ask  you  to  choose  two  parts  or  two  actions.  To  record  your  answer 
you  should  simply  circle  the  two  letters  that  correspond  to  your  answers. 
For  example,  Practice  Question  Number  6.  What  two  actions  would  you 
take  to  remove  the  right  guide  rod  and  spring?  To  do  this  you  would 
push  in  on  the  guide  rod  to  compress  the  spring  (the  letter  "C")  and  then 
rotate  the  guide  rod  counterclockwise  (the  letter  "A")  to  remove  it. 


Both  the  letter  "A"  end  the  letter  "C"  should  be  circled  on  the  answer 
sheet.  Go  ahead  and  record  these  answers.  (Pause) 

During  the  test  you  will  have  approximately  S  seconds  to  record 

t 

your  answer.  If  at  any  tine  during  the  test  you  don't  know  the  answer 
to  a  particular  question  or  you  do  not  have  enough  tine  to  respond, 
circle  the  letter  "D"  and  go  on  to  the  next  question. 

If  you  have  any  question  now  about  how  to  take  this  test,  please 
raise  your  hand  and  the  examiner  will  help  you. 

I 

f 

I 
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Paper  and  Pencil  Copy 


MAIN  GUN  BREECJIBLQCK  TEST  QUESTIONS 


1.  Before  you  begin  to  retuove  and  disassemble  the  breechblock,  which  part 
would  you  check  out  first? 


•a.  Main  gun  safety  lever 

b.  Adjuster 

c.  Breechblock  crankstop 

2.  Which  picture  shows  the  main  gun  safety  in  the  safe  position? 

a.  Safety  lever's  forward  (up) 

•b.  Safety  lever  is  rearward  (down) 

c. 


3.  Which  part  would  you  check  out  next? 


a.  Main  gun  safety  lever 

b.  Adjuster 

*c.  Breechblock  crankstop 

4.  Which  picture  shows  the  crankstop  in  the  correct  position? 

*a.  Crankstop  is  rearward  (up) 

b.  Crankstop  is  forward  (down) 

c. 


S.  Which  part  would  you  take  action  on  to  complete  the  safety  checks? 


a.  Safety  release  lever 
*b.  Breech  operating  handle 

c.  Eyebolt  screw 


6.  With  the  safety  checks  completed  which  part  would  you  take  action  on 
next? 


a.  Breech  operating  handle 

b.  Eyebolt  screw  receptable 
*c.  Firing  pin  assembly 


7.  After  remvoing  the  firing  pin  asseabiy,  which  part  would  you  take 
action  on  next? 


a.  Breech  operating  handle 

b.  Firing  pin  well 
*c.  Eyebolt  screw 


* 

Indicates  correct  answer. , 
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8.  Aft jr  hooking  the  chain  to  the  turret  roof  and  eyebolt  screw;  which 
picture  shows  how  tight  you  would  crank  the  chainhoistf 


I 


•a.  Tight 

b.  Loose 

c.  Moderately  tight 

9.  With  the  chain  tight,  which  part  would  you  take  action  on  next? 

a.  Breechblock  crankstop 
*b.  Adjuster 
c.  Chain  hoist  crank 


10.  Which  action  would  you  take  first  to  release  spring  tension  on  the 
adjuster? 


a.  Push  forward 

b.  Depress  plunger 
*c.  Pull  rearward 


11.  With  the  adjuster  tension  released,  which  part  would  you  take  action 
on  next? 


a.  Manual  elevation  handle 

b.  Chain  hoist  crank 

•c.  Breechblock  crankstop 

12.  Which  of  these  pictures  shows  the  result  of  that  action? 

a.  Crankstop  is  rearward  (up) 

*b  Crankstop  is  forward  (down) 

c. 

13.  After  reversing  the  direction  of  the  chainhoist,  which  part  would  you 
take  action  on  to  start  the  breech  downward? 


i 
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*a.  ureechblock  operating  handle 
b  Chain  hoist  crank 

c.  Firing  pin  well 


14.  Once  the  breechblock  starts  downward,  how  far  down  would  you  lower 
the  breechblock? 


a.  Partially 
*b .  Midway 
c.  Completely 

s 

15.  Which  action  would  you  then  take  to  remove  the  pivot  pin? 


a. 

Push 

up 

*b. 

Push 

right 

c. 

Pull 

down 

I  !  *  f 


16.  Once  the  chainhoist  is  removed  from  the  eyebolt  screw,  which  action 
would  you  take  next7 

a.  Unhook  chain  hoist 

b.  Lower  breech  operating  handle 
*c.  Remove  extractor 

17.  To  disassemble  the  breechblock  mechanism  which  part  of  the  firing 
contact  group  would  you  take  action  on  to  unlock  it? 

a.  Center  circle  of  firing  contact 

b.  Recessed  edge  of  firing  contact 
*c.  Plunger 

18.  Which  two  actions  would  you  take? 

*a.  Rotate  counterclockwise 
*b.  Depress  plunger 

c.  Rotate  clockwise 

19.  To  disassemble  the  retractor  driver  group,  which  part  would  you  take 
action  onT 

a.  Retractor  driver  clamp 
*b.  Screw 

c.  Retractor  driver 

# 

20.  To  assemble  the  breechblock  mechanism  which  picture  shows  the  order 
in  which  you  would  assemble  the  retractor  driver  group? 

*a.  Screw,  clamp,  driver,  shaft,  spring 

b.  Screw,  clamp,  spring,  shaft,  driver 

c.  Screw,  shaft,  clamp,  spring,  driver 

21.  After  installing  the  spring,  which  action  would  you  take  to  install 

the  retraction  drive!'  shaft? 

a.  Large  end  of  shaft  down 

*b.  Large  end  of  shaft  up 
c. 

22.  Which  action  would  you  take  to  install  the  retractor  driver? 

a.  Align  holes  with  L-shaped  sides  facing  down 

*b.  Align  holes  with  L-shaped  sides  facing  up 

c.  Place  L-shaped  sides  up 
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23.  Which  action  would  you  take  to  install  the  retractor  driver  clamp? 

a.  Align  so  hole  in  clamp  is  closer  to  bottom  of  breechblock 

b.  Align  so  hole  in  clamp  is  closer  to  right  side  of  brcochblock 
*c.  Align  so  hole  in  clamp  is  closer  to  top  of  breechblock 

24.  Which  picture  shows  the  order  in  which  you  would  assemble  the  firing 
contact  group? 

a.  Spring,  plunger,  retainer,  washer,  shaft,  sleeve 
*b.  Retainer,  washer,  shaft,  sloeve,  plunger,  spring 

c.  Retainer,  sleeve,  shaft,  washer,  plunger,  spring 

25.  Which  action  would  you  take  to  install  the  firing  contact  sleeve? 

a.  Insert  with  small  tip-end  up 
*b.  Insert  with  small  tip-end  down 

c. 

26.  Which  action  would  you  take  to  install  the  firing  contact? 

a.  Insert  with  small  tip-end  up 
*b.  Insert  with  small  tip-end  down 

c. 

27.  After  installing  the  washer  and  spring,  which  action  would  you  take 
to  install  the  plunger? 

•a.  Insert  with  small  tip-end  up 

b.  Insert  with  small  tip-end  down 

c. 

28.  To  install  the  breechblock  into  the  breech  rings,  which  extractor 
would  you  install  in  the  right  side  of  the  breech? 

a.  Extractor  with  plunger  at  11  o'clock 
*b.  Extractor  with  plunger  at  1  o'clock 

c. 

29.  Which  action  would  you  take? 

a.  Insert  with  plunger  facing  breech  ring 
*b.  Insert  with  plunger  facing  opposite  breech  ring 

c.  Insert  with  plunger  facing  down  toward  breechblock  cavity 
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30.  After  hooking  up  the  chain  hoist,  how  far  up  would  you  raise  the 
breechblock? 

a.  Just  off  turret  floor 
#b.  Up  to  tip  of  extractors 

c.  Up  to  top  of  breech  ring 

31.  With  the  breechblock  in  this  position,  which  part  would  you  take 
action  on  next? 

•a.  Plunger 

b.  Tip  of  extractor 

c.  Eyebolt  screw 

32.  Which  two  actions  would  you  take  to  trip  the  right  extractor  plunger? 

a.  Depress  the  operating  handle  plunger 
*b.  Push  forward  on  chain  hoist  crank 

*c.  Depress  plunger  with  screw  driver 

i 

33.  After  both  plungers  have  been  depressed,  how  far  up  would  you  raise 
the  breechblock? 

*a.  Two  clicks 

b.  Five  clicks 

c.  Seven  clicks 

34.  Which  two  actions  would  you  take  to  guide  the  breechblock  pivot  pin 
into  the  T-slot? 

*a.  Push  forward  on  chain  hoist  crank 
*b.  Check  position  of  pivot  pin  in  arsi 
c.  Slide  pivot  pin  to  left  of  arn 

35.  Which  two  actions  would  you  take  to  trip  the  right  extractor? 

a.  Push  rearward  on  extractor  with  screwdriver 
*b.  Push  rearward  "on  chain  hoist  crank 
*c.  Push  forward  on  extractor  with  finger 

36.  With  the  breechblock  now  fully  raised,  which  part  would  you  take 
action  on  next? 

a.  Adjuster 

b.  Chain  hoist 

*c.  Breechblock  crankstop 
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37.  After  positioning  the  crankstop,  which  part  would  you  now  take  action 
on? 

•a.  Adjustor 

b.  Chain  hoist 

c .  Breechblock  crankstop 

38.  Which  action  would  you  take  to  apply  spring  tension  to  the  adjusterT 

•a.  Pull  rearward 

b.  Push  upward 

c .  Push  forward 


39.  In  which  recess  would  you  place  the  adjuster? 

0 

•a.  Plunger  is  not  visible 

b.  Half  of  plunger  is  visible 

c.  Plunger  is  fully  visible 

40.  After  removing  the  chainhoist  and  eyebolt  screw,  which  part  would 
you  take  action  on  next? 

a.  Breech  operating  handle 
*b.  Firing  pin  well 
c.  Eyebolt  screw 

41.  Which  action  would  you  take  to  install  the  retractor  guide  assembly? 

a.  Insert  with  flat-end  of  guide  forward  and  retractor  down 

•b.  Insert  with  open-end  of  guide  forward  and  retractor  up 

c.  Insert  with  falt-ond  of  guide  forward  and  retractor  up 

42.  Which  action  would  you  take  to  install  the  firing  pin? 

a.  Insert  with  flat-end  forward 

*b.  Insert  with  pointed-end  forward 

c. 

43.  With  the  breechblock  fully  instclled,  which  part  would  you  take 
action  on  next? 

a.  Safety  rear 
*b.  Breech  operating  handle 
c.  Gunner's  stab  controls 

44.  If  the  breech  closes,  too  slowly,  during  the  function  check,  which 
part  would  you  take  action  on? 


Safety  lever 
Adjuster 

Breechblock  crankstop 
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PERFORMANCE  CHECKLIST  (SHORT  FORM)  FOR  EVALUATING  HANDS-ON 
TEST  PERFORMANCE  ON  THE  10SMM  MAIN  GUN  (M68)  BREECHBLOCK 

MECHANISM* 


TEST:  REMOVING  AND  DISASSEMBLING  BREECHBLOCK 


TOTAL  TIME 


TASK  STEPS/ELEMENTS 


OBSERVATION'S 


CHECK  SAFETY 

Lift  Up  on  Safety  Rslsasa  Lover 

CHECK  UREEOIBLOCK  CRANKS TOR 

Sot  /Pool  Petition  of  Creekitop 


0© 


A  +© 


CHECK  OlAMBER  FOR  AM40 

Dcprtii  Brooch  Operating  Handle  Plunger 
Pull  Bock  on  ileadle  end  Rotate  Coaplotely  Boon 
Lift  Up  on  Handle  and  Rotato  Coaplotely  Perea rd 
See  /Peal  Chaaber  for  Aeaa 

Obtain  Iroochbloek  Cloalng  Tool  (RAM/ EXTRACTOR) 

Puih  Extractor(i)  Poniard  with  Tool 
Roplaco  Tool  la  Socuro  Politico 

REMOVE  FIRING  PIM  ASSEMBLY 

Slid#  Ratalnar  Lug  Plungor  ta  tha  Right 
Puah  la  an  Ratalnar  and  Rotatt  Counterclockwise 
Lift  Off  Rotalnar  aad  Separata  fra*  Spring 
Placa  Parts  la  Sacurs  Position  n  Turret  Riser 
Obtain  Screwdriver 

Insert  Screwdriver  in  Cantor  of  Retractor  Ouldo 
Pry  Retractor  Guido  Assoably  Forward 
Lift  Out  Firing  Tin  i 

Lift  Out  Ratractor  Guido  Asaanbly  I 

Placa  Parts  in  Socuro  Position  an  Twrrot  Plaer 
Roplaco  Screwdriver  in  Secure  Poiitlon 

INSTALL  ETBROLT  SCREW  y 

Unscrew  Eyebolt  free  Stowed  Position  Near  Gun 
Screw  Eyebolt  into  Confer  of  Iroochbloek  Until  Tight 
Backoff  tyebolt  to  Align  with  Brooch 

INSTALL  THE  CHAIN  MOIST 
Obtain  Chain  Holat 

Connect  Chain  Hnlst  Hook  ta  Hank  an  Turret  Roof 
Connect  Chain  Holat  Mask  tn  Eyebolt  Screw 
Pull  lock  on  Chain  to  loop  it  Ti£t 
Crank  Chain  Holst  Until  Chain  la  Tightansd 


0  T  L  ©  R 

P  T  L  ©0 
P  T  L  ©  R 

P  T  L  A  R 

P  T  L  A  R 

P  T  L  0  R 

P  T  L  A  R 


0  T  L  Q 

P  T  l  0 
P  T  l  A 
P  T  l  A 
P  ©  l  A 

®  T  1  A 

*  T  i  © 
©  T  l  © 
©  T  l 


TLA 

TLA 


T  L  A  R 
T  ©  Q  R 
T  I©© 


©  L  A  . 
T  ©  h  R 

T  l  a  » 

t  i  Q.  • 

T.  I  0  0 


'  Performance  elements  corresponding  to  the  short  fora  AVS  breechblock 
test  are  numbered. 


M'H 


TASK  STiPS/ELF.HtNTS 


r  T  L  A 


R 


RELEASE  ADJUSTER  TENSION 

Obtain  Spanntr  Wrench  (and  Screwdriver) 

Place  Spanner  branch  in  lUUa  en  Adjuster 
Pull  Beck  on  Spanner  Wrench  and  Hold 
Insert  Screwdriver  on  Adjuster  Plunger  and  Depress 
Let  out  on  Spanner  Wrench  as  Adjuster  Rotates  CCW 
Remove  Spanner  Wrench  (and  Screwdriver) 

Replace  Tools  in  Secure  Position 


RELEASE  IREECIIRLOCK  C  RAN  ESTOP 
Obtain  Allen  Wrench 

Insert  Allen  Wrench  into  Crankstop  Hole 
Push  Up  and  Slide  Crankstop  Completely  Forward 
Reaove  Allen  Wrench  awd  Secure  in  Safe  Position 


„  p  O  1  a 

©TLA 
P  T  L  Q 

P  T  L  A  R 


LOOSEN  TIIE  CHAIN 

Pull  Out  on  Directional  Knob  and  Rotate  CW 
Pull  Out  on  Chain  to  Keep  it  Tight 
Crank  Chain  Hoist  until  Chain  is  Slack 


L 

L 

L 


© 

A 

© 


© 


START  BREECHILOCK  DOWNWARD  MOV  WENT  (j 

Depress  Breach  Operating  Handle  Plunger  T 

Pull  Handle  tack  Until  Breechblock  Drops  P  T 

Rotate  Handle  Completely  Forward  P  T 

Crank  Chain  Hoist  Until  Pivot  Pin  is  Free  of  T-SIot  ©  T 


REMOVE  PIVOT  PIN 

Reach  Under  Broach  and  Push/Pull  Out  Pin  P 

Place  Pivot  Pin  in  Secure  Position  on  Turret  Floor  P 


LOWER  BREECH  BLOCK 

Crank  Chain  Hoist  Until  Breechblock  Reaches  Controller-- 
Cover  Qm  T 

Pull  Chain  to  Swing  Breechblock  Rearward  while  P  T 

Cranking  Chain  Hoist 

Crank  Chain  Hoist  until  Breechblock  Rasta  on  FT 

Turret  Floor 

RELEASE  THE  QMINHOIST 

Crank  Chain  Hoist  Until  Hook  is  Loose  in  Eyebolt  P  T 

Unhook  Chain  Holst  froa  Eyebolt  Screw  P  T 

(Place  Chain  to  Left  or  Right  of  Main  Cun)  P  T 


L  A  R 

L  A  R 

l  ©  © 

L  A  R 

L  ©  R 

L  A  R 


REMOVE  EXTRACTORS 

Lift  Out  and  Up  on  Left  or  Right  Extractor  T 
Lift  Out  and  Up  on  Reaaining  Extracto.'  P  T 
Place  Extractors  in  Secure  Position  on  Turret  Floor  P  T 


OBSERVATIONS 

TO  BE  DONE  BY  ASSISTANT 
TO  BE  DONE  BY  ASSISTANT 


TIME  COMPLETED 
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SJK  TASN  SllPS/HIMt-NT* 


P  T  L  A  K 


0»SI  RVATIOhS 


0 1 S  \SSLMRI.  I  .NO  UR  I  (CIIM  OCR 

Ki '» 'Vt  n ring  oi\r.u.T  cuour 


«#*wi  k  i  r  isc  cos  net  rum. 

Obtain  Screwdriver 

Insert  Screwdriver  on  Clunftr  ami  Drprtll 
Rotate  Plate  Count  ere  loclwise  ami  Lift  Off 
itf|'|jre  Screwdriver  in  Ittcun  Position 
Place  Plate  in  Safe  Position  on  Turret  floor 


MMWE  FIRING  CONTACT  PLUNGER 
Lift  Out  Plunger  fro#  Recess 
Place  Plunger  In  Safe  Position  on  Turret  floor 

REMOVE  FIRING  CONTACT  MASIIEH 

Lift  Off  Mosher  froo  Flrln;  Contact 

Place  Masker  In  Safe  Position  on  Turret  floor 


O  T  L  0 

f  T  L  A 

0  T  L  0 

f  T  L  A 


REMOVE  FIR  INC  CONTACT 

Lift  Out  Contact  froo  Recess 

Place  Contact  in  Safe  Position  on  Turret  floor 

REMOVE  FIRING  CONTACT  SLEEVE 

Insert  finger  into  Sloovo  end  lift  Out 
Placo  Sloovo  in  Safo  Position  on  Turret  fleer 


©  T  L  © 

f  T  L  A 

©  T  l  © 

f  T  L  A 


REMOVE  FIRING  CONTACT  SPRING 
Obtain  Allen  Nrenck 
Insert  Into  Recess  and  Pull  Out  Spring 
Place  Spring  in  Safe  Position  on  Turret  fleer 
Replace  Tool  in  Securo  Position 


TINE  COMPLETED 


REMOVE  RETRACTOR  DRIVER  GROUP 


REMOVE  RETRACTOR  DRIVER 
Obtain  Allan  branch 

Insort  into  Screw  and  Rotate  CCM  until  Loose 
lift  Off  Screw-Nasher-Claa?  and  Driver 
Place  Pant  in  Safe  Positlor  on  Turret  floor 

REMOVE  RETRACTOR  DRIVER  SHAFT 
Lift  (kit  Shaft  froo  Recess 
Place  Shaft  in  Safo  Position  on  Turret  floor 


*  r  i  (a)  a 

»  r  l  a  ■ 

0  T  L  ©  R 

t  T  l  A  R 


REMOVE  RETRACTOR  DRIVER  SPRING 
Insert  Alio*  branch  into  Rocoss  sad  Phil  Out  Spring  ©  T 
Pines  Spring  in  Safs  Position  on  Turret  floor  P  T 

Roploco  Alla*  brooch  in  Secure  Position  p  T 


L  ©  R 
l  A  R 
l  A  R 

TINE  COMPUTED 
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n*T  MUMHIW  ANP  INSTALLING  TIC  Mi  GCMMaO 

_  cok _ total  timt 


st : 

h*A 


m^ggsaiu»»ii 

muu  iuwtoi  WihrU  cmip 


p  t  i 
a  o  o 
IOC 
T  i  U 

s 


CD 

C3J 

□3 

CD 

CD 

cd 


INSTALL  RI1RACTPR  Mint  IPtlNG 
Pick  Ilf  Sff4R|  (rw  Part*  a*  Nmt  llm 
laaert  Sfrtag  ill*  Ikhi 


ao 


0 


©  © 


INSTALL  RETRACTOR  MIVCft  SHIFT 
Pick  Iff  SMfi  fm  Part*  «  Turret  Plaar 
Iwrl  M**  af  Hurt  Uti  Sfr t*|  l*  iwrit 


ao 


© 


T 

P  T 


l*l 

‘  © 


AS  SC HA  LI  LOCkNASiCR  AMI  SCIC» 

Pick  Uf  LNlMiMr  and  Alla*  Sera* 
Irnii  lackvaakar  a*ta  Alla*  Sera* 


v 


©  »  *■ 

T  L 


ao 


INSTALL  MTAACTOA  (Mini 
Pick  tf  Driver  fra*  Parts  a*  Turret  Plaar 
Plata  ftaaa  al  Orlrar  a*  Ska  ft  and  Laver  la  Paaltla* 


© 


L 


© 


INSTALL  kSTBACTOB  Mini  cuwr 
rid  i*  Cl«|  IM  f»rtt  M  tern  F iMr 


10 


Flan  Claa*  mm  him  «ltk  Null*  Mi  Twaiia 
Fan  •<  Irmk 


© 


INSTALL  LOCMAMA  ANO  *CUN 

AU|»  MM  la  IraadkMd  vltk  Mia  ‘.a  Driver  aai 
Claa* 

laaart  Sera*  aai  Mai  TI(M*a 
Oktala  Allaa  anaik 
laaart  lata  km  aai  TIjAtaa  Saoualf 
ta*la*a  Taal  la  Sacara  Frit  l  in 
IASTAU  FltMC  CONTACT  OXIF 


LAB 


i 


o 

V 

a 


INSTALL  PIKING  CONTACT  SPRING 
Pick  Uf  Sfrlaf  fra*  Parts  a*  Turret  Plata 
l«aart  Sfrl*t  l*ta  Race** 


IV 


© 

P 


T  L 
»  © 


INSTALL  PIRING  CONTACT  SULY1 
Pick  It  f  lataa  fra*  Parta  a*  Turret  Plaar 
Uaart  lata  Racaaa  eltk  Oft* -I ad  Uf 


© 


T  L  &  i 

T  ©0 


□ 

□o 


INSTALL  PIRING  CT  NT  ACT 
Pick  Uf  Caatact  fra*  Pirti  a*  Turret  Plaar 
iniart  lata  Sleeve  vltk  Larger  Tie -Cad  Uf 
INSTALL  PIRING  CONTACT  NAStKJI 
Pick  Uf  Maker  Pra*  Parta  aa  Turret  Plaar 
laaart  Over  T*f  af  Plriag  Caatact 


>4 


©  T  Ij, 

F  T  l  © 


*4 


©  T  L 
F  T  © 


CD 

CD 


INSTALL  PIKING  CONTACT  PLUNGiR 
Pick  Uf  Pluagar  fra*  Parti  a*  TWrrat  Plaar 
laaart  lata  Sftiag  vltk  Tif-Kad  Uf 


© 


aa 


INSTALL  PIRING  CONTACT  PUTS 
Pick  Uf  Plata  fra*  Turret  Plaar 
Allga  Arrau  a*  Plata  vltk  Arrav  a*  •rveckkleck 
Peak  Plata  Dav*  aata  Ca*fa*a*t«  aad  Aetna  Pul  Ip  C* 


© 

P 

P 


A 

§ 
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OkSIIVATinas 


tins  ammo 


tins  amm» 


- — - 


kw 

IKalMI. 

CD 

Q 0 

CD 

Q 

a 

a 

□ 


TASK  STCPS/LIJMrMTS 
wu-lchbutck 


INSTALL  EXTRACTORS 

Pick  Up  Extractors  fro*  Parts  on  Turret  floor 

Insert  Left  or  Right  Extractor  onto  Pivot*  ia  IS 
Breech  Ring 

Insert  Retaining  Extractor  oat*  Pivot  ia  Breech  Ring 


© 

© 


INSTALL  THE  CHAIN  HOIST 

Connect  Chain  Hoist  Hook  to  Eyebolt  Screw  ia 
Breechblock  P 


Pull  Out  on  Chain  Hoist  Direction  tank  an* 

Rotate  CLn  P 

Pull  tack  on  Loose  Chain  to  Keep  It  Tight 

Crank  Chain  Hoist  Until  Chain  is  Tight  P 

RAISE  THE  BREECHBLOCK  INTO  BREECH  RIND 

Crank  Chain  Hoist  Nhilo  Hooping  Chain  Straight  P 

Guido  Breech  block  over  Coatrellor  Cover  P 

Guido  Breechblock  into  Brooch  RIm  P 

Stop  Cranking  Chain  Hoist  when  Breechblock  Contacts 
Plungers  P 


DEPRESS  T1IE  PLUNGERS 


Obtain  a  Screwdriver 

Depress  Loft  or  Right  Plunger  while  Cranking  iH 
Chain  Hoist 

Depress  Roaaining  Plunger  while  Cranking  Chain  Hoist 
Roplaco  the  Screwdriver  in  Safe  Position 


RAISE  THE  BREECHBLOCK 

Crank  Chain  Hoist  Two  Clicks  and  Stop  P 

INSTALL  PIVOT  PIN 

Pick  Up  Pivot  Pin  froa  Parts  on  Turret  Floor 

Insert  Pin  Midway  into  Dreachblock  Crank  P 


RAISE  BREECHBLOCK  CRANK  PIVOT  INTO  T-SLOT 

Crank  Chain  Heist  while  (hiding  Pivot  into  Breech¬ 
block  T-Slot 

Stop  Cranking  Chain  liaist  whoa  Breechbltck  Can  tacts 
Tip  of  Extractors 


© 


T 

T 

T 


T 

T 

T 

T 

T 

T 

T 

T 


© 

T 

T 

T 


T 


T 

T 


T 

T 


OBSPhVATil 
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MAIN  GUN  BREECHBLOCK  TEST 
Answer  Sheet 


Practice  Questions  (Circle  answer) 

1.  A  B  C  D  ____ 

BCD  ST  Sea 

BCD  RE 

BCD  PF  _ 

BCD  ER  _ 

BCD 


FOR  ADMINISTRATIVE  USE 


ST  Scare 

HO 

Score 

RE  DI  AS 

IN 

RE  DI  A 

iS  IN 

PF  _  _ 

_  PF 

ER  _  _  _ 

_  ER 

-  -  — 

—  - 

Remove 


TEST  QUESTIONS 
Disasseable  Assemble 


1.  A  B  C  D  17.  A  B  C  D 


Install 


28.  A  B  C  D 


2.  A  B  C  D  18.  A  B  C  D  21 .  A  B  C  D  29.  A  B  C  D 

3.  A  B  C  D  19.  A  B  C  D  22.  A  B  C  D  30.  A  B  C  D 


4.  A  B  C  D 

5.  A  B  C  D 

6.  A  B  C  D 

7.  A  B  C  D 

8.  A  B  C  D 

9.  A  B  C  D 

10.  A  B  C  D 

11.  A  B  C  D 

12.  A  B  C  D 

13.  A  B  C  D 

14.  A  B  C  D 

15.  A  B  C  D 

16.  A  B  C  D 


23.  A  B  C  D  31.  A  B  C  D 

24.  A  B  C  D  32.  A  B  C  D 

25.  A  B  C  D  33.  A  B  C  D 

26.  A  B  C  D  34.  A  B  C  D 

27.  A  B  C  D  35.  A  B  C  D 

36.  A  B  C  D 

37.  A  B  C  D 

38.  A  B  C  D 

39.  A  B  C  D 

40.  A  B  C  D 

41.  A  B  C  D 

42.  A  B  C  D 

43.  A  B  C  D 

44.  A  B  C  D 
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Table  G-l 


Relationship  Between  HO  Test  Performance  and  Prior  AVS  Test 
(Short  Form)  Performance  for  the  105mm  Main  Gun  (M68) 
Breechblock  Tasks 


HO  Test  Performance 

Combined  HO  Test  Perfoi 

Task 

Pail 

Pass 

Fail 

Pass 

kemoval 

AVS  Pass  . 
Borderline1 

0 

3 

2 

0 

AVS  Fail 

4 

1 

Disassembly 

AVS  Pass  . 

0 

4 

0 

2 

Borderline1 

0 

4 

0 

1 

AVS  Fail 

1 

1 

6 

1 

Assembly 

AVS  Pass  . 
Borderline1 

1 

2 

0 

1 

AVS  Fail 

4 

2 

Installation 

AVS  Pass  . 

0 

8 

1 

2 

Borderline1 

1 

1 

0 

1 

AVS  Fail 

0 

0 

4 

2 

One  AVS  test  error  in  Borderline  groups  for  both  individual  and 
combined  tests. 
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APPENDIX  H.  AVS  TEST  (SHORT  FORM)  ON  CLEARING,  DISASSEMBLY,  ASSEMBLY, 
FUNCTION  CHECK,  AND  STOPPAGE  ON  THE  COAXIAL  MACHINE  GUN 
(M73/219) 

M73  (Model  219)  Machinegun  Test 
Test  Directions 

In  the  M73  (Model  219)  Machine  gun  test  you  are  about  to  take,  you 
will  be  shown  a  slide  and  then  asked  a  question.  The  number  of  the 
question  will  always  be  presented  prior  to  each  question.  The  questions 
you  will  be  asked  will  be  of  three  types: 

What  part  would  you  take  action  on? 

What  action  would  you  take? ,  or 

What  picture  shows  the  result  of  that  action? 

Possible  answers  to  the  questions  are  the  letters  A,  B,  or  C  shown  on 
the  slides.  After  selecting  your  answer  you  are  to  do  two  things.  First, 
find  the  number  on  the  answer  sheet  that  corresponds  to  the  number  of 
the  question  being  asked.  Second,  circle  the  letter  on  the  answer  sheet 
that  corresponds  to  your  answer.  To  demonstrate  how  the  Machine  gun 
test  is  set  up,  we  have  put  together  a  series  of  practice  questions  on  the 
Main  Gun  Breechblock. 

For  example,  Practice  Question  Number  1.  Which  part  would  you  check  out 
first  prior  to  removing  the  breechblock?  "A"  shows  the  safety,  "B"  shows 
the  adjuster  and  "C"  shows  he  crankstop.  Choose  A,  B.  or  C,  find  the 
number  1  under  "Practice  Questions"  on  the  answer  sheet,  and  then  circle 
your  answer.  If  you  don't  know,  circle  the  letter  D.  Go  ahead  and  record 
your  answer.  (Pause) 

For  this  question  you  should  have  circled  the  letter  "A"  opposite 
the  number  1  under  practice  questions. 
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Practice  Question  Number  2.  Which  action  would  you  take  to  place 
the  safety  in  the  SAFE  position?  A,  B,  and  C  show  three  possible  ways 
to  perform  this  action.  Choose  A,  B,  or  C,  find  the  number  of  the  practice 
question  on  the  answer  sheet  and  then  circle  your  answer.  Again,  if 
you  don't  know  the  answer  to  the  question,  circle  the  letter  0.  Co  ahead 
and  record  your  answer.  (Pause)  For  this  question  the  letter  B  was  correct. 

Now  listen  carefully  and  answer  the  remaining  practice  questions. 
Practice  Question  Number  3.  Which  picture  shows  the  safety  in  the 
safe  position?  (Pause)  If  you  circled  the  letter  "B"  the  cover,  your 
answer  was  correct. 

Practice  Question  Number  4.  Which  part  would  you  check  out  next 
prior  to  removing  the  breechblock?  (Pause)  The  correct  answer  here  was 

"A". 

Practice  Question  Number  5.  Which  picture  shows  the  crankstop  in 
the  correct  position?  (Pause)  The  correct  answer  here  was  "A". 

In  the  machine  gun  test  you  are  about  to  take,  some  questions  will 
ask  you  to  choose  two  parts  or  two  actions.  To  record  your  answer  you 
should  simply  circle  the  two  letters  that  correspond  to  your  answers. 

For  example.  Practice  Question  Number  6.  What  two  actions  would  you  . 
take  to  trip  the  right  extractor?  To  do  this  you  would  push  the  extractor 
forward  (the  letter  "C")  and  push  forward  on  the  chain  hoist  crank 
(the  letter  "B")  to  trip  it.  Both  the  letter  "B"  and  the  letter  "C" 
should  be  circled  on  the  answer  sheet.  Go  ahead  and  record  these 
answers.  (Pause) 
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APPENDIX  H.  AVS  TEST  (SHORT  FORM)  ON  CLEARING,  DISASSEMBLY,  ASSEMBLY, 
FUNCTION  CHECK,  AND  STOPPAGE  ON  THE  COAXIAL  MACHINE  GUN 
(M73/219) 

M75  (Model  219)  Machinegun  Test 
Test  Directions 

In  the  M73  (Model  219)  Machinegun  test  you  are  about  to  take,  you 
will  be  shown  a  slide  and  then  asked  a  question.  The  number  of  the 
question  will  always  be  presented  prior  to  each  question.  The  questions 
you  will  be  asked  will  be  of  three  types: 

What  part  would  you  take  action  on? 

What  action  would  you  take?,  or 

What  picture  shows  the  result  of  that  action? 

Possible  answers  to  the  questions  are  the  letters  A,  B,  or  C  shown  on 
the  slides.  After  selecting  your  answer  you  are  to  do  two  things.  First, 
find  the  number  on  the  answer  sheet  that  corresponds  to  the  number  of 
the  question  being  asked.  Second,  circle  the  letter  on  the  answer  sheet 
that  corresponds  to  your  answer.  To  demonstrate  how  the  Machine  gun 
test  is  set  up,  we  ha*e  put  together  a  series  of  practice  questions  on  the 
Main  Gun  Breechblock. 

For  example.  Practice  Question  Number  1.  Which  part  would  you  check  out 
first  prior  to  removing  the  breechblock?  "A"  shows  the  safety,  "B"  shows 
the  adjuster  and  "C"  shows  the  crankstop.  Choose  A,  B,  or  C,  find  the 
number  1  under  "Practice  Questions"  on  the  answer  sheet,  and  then  circle 

your  answer.  If  you  don't  know,  circle  the  letter  D.  Go  ahead  and  record 

» 

your  answer.  (Pause) 

For  this  question  you  should  have  circled  the  letter  "A"  opposite 
the  number  1  under  practice  questions. 
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Practice  Question  Nuaber  2.  Which  action  would  you  take  to  place 
the  safety  in  the  SAFE  position?  A.  B,  and  C  show  three  possible  ways 
to  perform  this  action.  Choose  A.  B,  or  C,  find  the  nuaber  of  the  practice 
question  on  the  answer  sheet  and  then  circle  your  answer.  Again,  if 
you  don't  know  the  answer  to  the  question,  circle  the  letter  D.  Go  ahead 
and  record  your  answer.  (Pause)  For  this  question  the  letter  B  was  correct. 

Now  listen  carefully  and  answer  the  regaining  practice  questions. 
Practice  Question  Nuaber  3.  Which  picture  shows  the  safety  in  the 
safe  position?  (Pause)  If  you  circled  the  letter  "B"  the  cover,  your 
answer  was  correct. 

Practice  Question  Nuaber  4.  Which  part  would  you  check  out  next 

* 

prior  to  removing  the  breechblock?  (Pause)  The  correct  answer  here  was 

"A". 

Practice  Question  Nuaber  S.  Which  picture  shows  the  crankstop  in 
the  correct  position?  (Fause)  The  correct  answer  here  was  "A". 

In  the  machine  gun  test  you  are  about  to  take,  see*  questions  will 
ask  you  to  choose  two  parts  or  two  actions.  To  record  your  answer  you 
should  simply  circle  the  two  letters  that  correspond  to  your  answers. 

For  example.  Practice  Question  Nuaber  6.  What  two  actions  would  you 
take  to  trip  the  right  extractor?  To  do  this  you  would  push  the  extractor 
forward  (the  letter  "C")  and  push  forward  on  the  chain  hoist  crank 
(the  letter  "B")  to  trip  it.  Both  the  letter  "B"  and  the  letter  "C" 
should  be  circled  on  the  answer  sheet.  Go  ahead  and  record  these 
answers.  (Pause) 
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During  the  test  you  will  have  approximately  S  seconds  to  record  your 
answer.  If  at  any  time  during  the  test  you  don't  know  the  answer  to 
a  particular  question  or  you  do  not  have  enough  time  to  respond,  circle 
the  letter  "D"  and  go  on  to  the  next  question. 

If  you  have  any  question  now  about  hew  to  take  this  test,  please 
raise  your  hand  and  the  examiner  will  help  you. 


PAPER  AND  PKNCII  COPY  OF  THE  AVS  TEST  (SHORT  FORM) 


M75  (MOnni.  219)  MACHINE  GUN'  TEST  QWEST  (ON'S 

CLEARING 


The  M21W  aachinegun  is  loaded  with  a  20  round  bolt  of  aanunition.  As  the 
loader,  your  task  is  to  clear  the  weapon. 

1.  Which  part  would  you  take  action  on  first  to  clear  the  weapon? 

a.  Disconnector  ring 

b.  Charger  handle 
v.  Safety 


2.  Which  action  would  you  take  on  the  safety? 


*a.  Slide  lever  to  right 

b.  Slide  lever  to  left 

c.  Push  lever  up 

3.  Which  picture  shows  the  result  of  that  action? 


•a.  "F"  shows 

b.  "S"  shows 


4.  Which  part  would  you  take  action  on  newt? 

a.  Cover 

b.  Cover  latch  rod 
•c.  Charger  handle 


S.  Which  action  would  you  take  on  the  charger  handle? 


a.  Pull  sideways 

b.  Pull  up 
*c.  Pull  back 


6.  Which  part  would  you  take  action  on  now? 


a.  Disconnoctor  ring 

b.  Charger  handle 
•c.  Safety 

7.  Which  action  would  you  take? 

a.  Slide  lever  to  right 
*b.  Slide  lever  to  left 

c.  Push  lever  up 


* 
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Indicates  correct  answer. 


8  Which  part  would  you  taka  action  on  next? 

a.  Cover 

•b.  Cover  latch  rod 
c.  Charger  handle 

9.  Which  action  would  you  take  to  raise  the  cover? 

•a.  Push  in  on  rod  and  lift  up  on  cover 

b.  Pull  back  on  disconnect  ring  and  lift  up  on  cover 

c.  Depress  buffer  support  lever  and  lift  up  on  cover 

10.  Which  part  would  you  take  action  on  next? 

a.  Buffer  support  lever 
*b.  Ammo  belt 
c.  Charger  handle 

11.  Which  part  would  you  take  action  on  now? 

a.  Cover 
*b.  Feed  tray 
c.  Cover  latch  rod 

12.  Which  action  would  you  take  to  inspect  the  weapon? 

a.  Feel  top  of  extractors 

b.  Feel  inside  of  feed  tray 
*c.  Feel  inside  of  chanber 

13.  Which  part  would  you  take  action  on  next? 

a.  Cover  and  feed  tray 
*b.  Safety 

c.  Charger  handle 

14.  Which  picture  shows  the  result  of  that  action? 

*a.  "F"  shows 

b.  "S"  shows 

c. 

15.  Which  part  would  you  take  action  on  next? 

a.  Cover  and  feed  tray 

b.  Charger  handle 
•c.  Firing  trigger 
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8.  Which  part  would  you  take  action  on  next? 

a.  Cover 

•b.  Cover  latch  rod 
c.  Charger  handle 

9.  Which  action  would  you  take  to  raise  the  cover? 

•a.  Tush  in  on  rod  and  lift  up  on  cover 

b.  Pull  back  on  disconnect  ring  and  lift  up  on  cover 

c.  Depress  buffer  support  lever  and  lift  up  on  cover 

10.  Which  part  would  you  take  action  on  next? 

a.  Buffer  support  lever 
*b.  Anuao  belt 
c.  Charger  handle 

11.  Which  part  would  you  take  action  on  now? 

a .  Cover 
•b.  Feed  tray 
c.  Cover  latch  rod 

12.  Which  action  would  you  take  to  inspect  the  weapon? 

a.  Feel  top  of  extractors 

b.  Feel  inside  of  feed  tray 
*c.  Feel  inside  of  chamber 

13.  Which  part  would  you  take  action  on  next? 

a.  Cover  and  feed  tray 
*b.  Safety 

c.  Charger  handle 

14.  Which  picture  shows  the  result  of  that  action? 

•a.  "F"  shows 

b.  "S"  shows 

c. 

15.  Which  part  would  you  take  action  on  next* 

a.  Cover  and  feed  tray 

b.  Charger  handle 
•c.  Firing  trigger 
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M73  (MODEL  219) MACHINE  GUN  TEST  QUESTIONS 
DISASSEMBLY 


As  the  loader,  you  have  just  cleared  the  M219  machine  gun.  Your  task 
now  is  to  disassemble  the  weapon  for  cleaning  and  lubrication. 

* 

1.  Which  part  would  you  remove  first ? 

•a.  Barrel  and  jacket  assembly 

b.  Cover  assembly 

c.  Charger  assembly 

2.  Which  action  would  you  take  to  remove  the  bairel  and  jacket  assembly T 

a.  Depress  buffer  support  lever 

•b.  Pull  back  on  disconnector  for  ring  and  rotate  barrel  jacket  CW 
c.  Pull  back  on  both  disccnnector  rings 

3.  After  removing  the  barrel,  which  part  would  you  remove  next? 

a.  Charger  assembly 
•b.  Cover  assembly 

c.  Firing  trigger 

4.  After  removing  the  cover,  which  part  would  you  remove  next? 

•a.  Feed  tray 

b.  Cover  latch  rod 

c.  Firing  trigger 

5.  After  removing  the  cover  and  feed  tray,  which  part  would  you  remove  next? 

a.  Charger  assembly 
*b.  Guide  rod  and  spring  assembly 
c.  Backplate  assembly 

6.  Which  two  actions  would  you  take  to  remove  the  left  guide  rod  and  spring? 

a.  Rotate  left 
•b.  Rotate  right 
*c.  Push  in 

7.  After  removing  both  guide  rods  and  springs,  which  part  would  you 
remove  next? 

a.  Charger  assembly 

b.  Barrel  extension  assembly 
*c.  Backplate  assembly 

*  Indicates  correct  answer. 
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8.  After  removing  the  backplate,  which  part  would  you  take  action  on  next? 

a.  Buffer  support  lever 

b.  Cover  latch  rod 
•c.  Charger  handle 


9.  Which  action  would  you  take  to  charge  the  weapon? 

*a.  Brace  weapon  while  pulling  back  on  charger  handle 

b.  Depress  buffer  support  lever  while  pulling  charger  handle 

c.  Push  forward  on  barrel  extension  while  pulling  back  on  charger  handle 

10.  With  the  barrel  extension  locked  to  the  rear,  which  part  would  you 
take  action  on  next? 


*a.  Buffer  support  lever 

b.  Right  disconnector  ring 

c.  Cover  latch  rod 


11.  Which  action  would  you  take  to  remove  the  barrel  extension? 

Ja.  Hold  buffer  support  lever  down  and  pull  barrel  extension  to  rear 

b.  Hold  buffer  support  lever  down  and  lift  up  on  barrel  extension 

c.  Hold  buffer  support  lever  down  and  push  forward  on  barrel  extension 


12.  Which  two  actions  would  you  take  to  remove  the  breechblock? 

a.  Slide  left 
*b.  Lift  up 
*c.  Slide  right 

13.  Which  part  would  you  remove  next? 


a.  Front  mounting  screw 

b.  Charger  handle  screw 
•*c.  Retaining  clip 

14.  Which  part  would  you  remove  next? 

a.  Front  mounting  stud 

b.  Left  disconnector  rign 
*c.  Rear  mounting  stud 
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M7S  (MODEL  219)  MACHINE  GUN  TEST  QUESTIONS 


ASSEMBLY 


As  the  loader  you  have  just  cleaned  and  lubricated  the  M219  machine  gun. 
Your  task  now  is  to  assemble  the  weapon? 


1.  Which  part  would  you  install  first? 

•a.  Rear  Mounting  stud 

b.  Cover 

c.  Charger  assembly 


2.  After  installing  the  rear  mounting  stud,  which  part  would  you  install  next? 

a.  Cover  and  feed  tray  assembly 
*b.  Charger  assembly 
c.  Backplate  assembly 


3.  After  installing  the  charger  assembly,  which  part  would  you  install  next? 


aa.  Breechblock 

b.  Guide  rods  and  springs 

c.  Backplate  assembly 

4.  Where  in  the  receiver  would  you  install  the  barrel  extension? 


a.  Front 
*b .  Top  rear 
c.  Bottom  rear 


5.  Which  action  would  you  take  on  the  breechblock? 

a .  Push  forward 
*b.  Slide  to  right 
c.  Slide  to  left 

6.  Which  part  would  you  take  action  on  next  to  install  the  barrel 
extension  into  the  receiver? 


*a.  Buffer  support  lever 

b.  Cover  latch  rod 

c.  Extractor 


7.  Which  action  would  you  take  on  the  buffer  support  lever? 

a.  Pull  up 
*b.  Push  down 
c .  Push  forward 


*  Indicates  correct  answer. 
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8.  How  far  into  the  receivor  would  you  push  the  barrel  extension? 

a.  rartially 

b.  Half-way 
*c.  Completely 

9.  After  installing  the  barrel  extension,  which  part  would  you  install  next? 

•a.  Backplate  assembly 

b.  Cover 

c.  Guide  rods  and  springs 

10.  After  installing  the  backplate,  which  two  actions  would  you  take  to 
install  the  left  guide  rod  and  spring? 

•a.  Rotate  left 
b.  Rotate  right 
*c.  Push  in 

11.  Which  picture  shows  the  guide  rods  and  springs  properly  installed? 

•a.  "V"  is  formed 

b.  is  formed 

c.  "\»"  is  formed 

12.  Which  part  would  you  install  next? 

a.  Cover 
•b.  Fecdtray 

c.  Barrel 

15.  After  installing  the  feed  tray,  whl?h  part  would  you  install  next? 

*a.  Cover 

b.  Barrel 

c.  Barrel  jacket 

14.  If  the  cover  fails  to  lock  closed,  which  ptrt  would  you  take  action 
on  next? 


a.  Left  disconnector  ring 
*b.  Cover  latch  rod 

c.  Charger  handle 

IS.  Which  part  would  you  install  next? 

a.  Receiver  greup 

b.  Barrel  jacket 
*c.  Barrel 
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16.  Nhich  action  would  you  tako  to  install  tho  barrel  jacket  assembly  onto 
the  receiver? 

•a.  Pull  back  on  left  disconnector  ring  and  rotate  barrel  jacket 
assembly  down 

b.  Depress  buffer  support  lever  and  rotate  barrel  jacket  assembly  down 

c.  Push  in  on  the  cover  latch  rod  and  rotate  barrel  jacket  assembly 
down 
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M73  (MODEL  219)  MACHINE  GUN  TEST  QUESTIONS 
FUNCTION  CHECK 

After  assembling  tho  M219  machine  gun,  your  next  task  as  the  loader  is  to 
conduct  a  function  check. 

1.  Which  part  would  you  take  action  on  first  to  conduct  a  function  check? 

a.  Cover  latch  rod 
*b.  Safety 

c.  Charger  assembly 

2.  Which  action  would  you  take? 

•a.  Slide  lever  to  right 

b.  Push  lever  up 

c.  Slide  lever  to  left 

3.  Which  picture  shows  the  result  of  that  action? 

•a.  "F"  shows 

b.  !,S"  shows 

4.  With  the  safety  ir.  FIRE,  which  part  would  you  take  action  on  next? 

a.  Buffer  support  lever 

b.  Cover 

*c.  Charger  handle 

5.  After  hand  charging  the  weapon,  which  part  would  you  take  action  on  next? 

a.  Cover  latch  rod 
*b.  Safety 

c.  Charger  assembly 

6.  Which  picture  shows  where  you  would  place  the  safety? 

a.  "F"  shows 
'b.  "S"  shows 

?.  With  the  safety  in  SAFE,  which  part  would  you  take  action  on  next? 

a.  Buffer  support  lever 
*b  Trigger 

c.  Charger  handle 

i 

A.  If  the  weapon  does  not  fire,  which  part  would  you  take  action  on  next? 

,  .  * 

a.  Cover  latch  rod 
*b.  Safety 
c.  Charger  handle 


i 


Indicates  comft 
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9.  With  the  safety  in  PIRB,  which  action  would  you  take  next? 
a.  Press  trigger 

*b.  Press  trigger  while  holding  charger  handle  rearward 
c.  Press  trigger  while  pulling  up  on  charger  handle 

10.  Which  part  would  you  take  action  on  next? 

a.  Cover  latch  rod 
*b.  Safety 
c.  Charger  handle 

11.  Which  picture  shows  the  safety  in  the  SAFE  position? 

a.  "F"  shows 
*b.  "S"  shows 
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M73  (MODEL  219)  MACHINE  GUN  TEST  QUESTIONS 
STOPPAGE 

The  M219  machine  gun  has  fired  more  than  200  rounds  within  the  past  two 
■inutes.  The  gunner  announces  "STOPPAGE”.  As  the  loader  your  task  is 
to  correct  the  stoppage. 


1.  Which  action  wculd  you  take  first  when  applying  inaMdiate  action  to 
correct  a  stoppage? 

a.  Slide  safety  to  right 

b.  Pull  out  the  shmo  belt 
*c.  Wait  for  a  hangfire 

2.  How  long  would  you  wait? 

a.  Wait  1  second 

b.  Wait  3  seconds 
*c.  Wait  S  seconds 

3.  Which  action  would  you  take  next? 

a.  Pull  out  the  ammo  belt 

b.  Slide  safety  to  the  left 

*c.  Pull  the  charger  handle  fully  rearward 

4.  After  you  announce  "UP",  the  gunner  attempts  to  fire  and  again 
announces  "STOPPAGE".  Which  action  would  you  take  firstT 

a.  Slide  safety  to  right 

b.  Pull  out  the  anso  belt 
*c.  Wait  for  a  hangfire 

5.  How  long  would  you  wait  for  a  hangfire? 

a.  Wait  1  second 

b.  Wait  3  seconds 
*c.  Wait  5  seconds 

6.  Which  action  would  you  take  next? 

a.  Pull  out  the  amno  belt 

b.  Slide  safety  to  the  left 

*c.  Pull  the  charger  handle  fully  rearward 

\ 

7.  After  hand-charging  the  weapon,  which  part  would  you  take  action  on  next? 

a.  Left  disconnector  ring 

b.  Charger  handle 
*c,  Safety 


*  Indicates  correct  answer. 
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8.  Which  picture  shows  the  result  of  that  action? 

a.  "F"  shows 
•b.  "S'*  shows 

9.  With  the  weapon  charged  and  safed,  which  part  would  you  take  action 
on  next? 

a.  Left  disconnector  ring 
*b.  Cover  latch  rod 
c.  Charger  handle 

10.  After  opening  the  cover,  which  part  would  you  take  action  on  next? 

a.  Buffer  support  lever 
*b.  Ammo  belt 
c.  Charger  handle 

11.  After  removing  the  aaano  belt  and  spent  cartridges  or  links,  which 
part  would  you  take  action  on  next? 

a.  Cover  and  feed  tray 

b.  Charger  handle 
*c .  Safety 

12.  Which  action  would  you  take  to  place  the  weapon  in  FIRF? 

a.  Push  up 

b.  Slide  to  left 
*c.  Slide  to  right 

13.  Which  part  would  you  take  action  on  next? 

a.  Cover 

b.  Trigger 

*c.  Charger  handle 

14.  Which  action  would  you  take? 

a.  Press  trigger  while  holding  chain  rearward 
*b.  Press  trigger  while  slowly  releasing  charger  handle 

c.  Press  trigger 

15.  After  pulling  the  charger  handle  to  the  rear,  which  part  would  you 
take  action  on  next? 

a.  Cover  and  feed  tray 
*b.  Safety 

c.  Charger  handle 
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16.  Which  picture  shows  the  result  of  that  action? 

a.  "F"  shows 

•b.  "S"  shows 

17.  With  the  weapon  safed,  which  action  would  you  tako  next? 

*a.  Reload  the  weapon 

b.  Close  the  cover  and  feedtray 

c.  Depress  the  buffer  support  lever 

18.  After  reloading  the  weapon,  which  part  would  you  take  action  on? 

•a.  Cover 

b.  Charger  handle 

c.  Trigger 

19.  Which  part  would  you  take  action  on  next? 

a.  Cover  latch  rod 
*b.  Safety 

c.  Charger  handle 

20.  Which  picture  shows  the  end  result  of  that  action? 

•a.  "F"  shows 

b.  "S"  shows 
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PERFORMANCE  CHECKLIST 


TASK:  CLEARING  THE  M2 19  MACHINE  GUN 


□ 

0 

□ 

□ 


PLACE  MG  SAFETY  IN  FIRE  POSITION 


0 


□ 


□ 


0 


□ 


Slide  trigger  safety  to  loft  unt.l  "F"  shows  on  bsckplste  T 


IIANDCHARGE  THE  MG 

Grasp  charger  handle  and  pull  tally  rearward  until  bolt 
locks 

PLACE  MG  SAFETY  IN  SAFE 


© 


Slide  trigger  safety  to  left  until  "S"  shows  on  backplate  T 


© 


T 

r 

P  T 


© 


T 

P  T 


P 

P 

P 


T 

T 

T 


RAISE  THE  COVER  ASSEMBLY 

Push  in  on  cover  latch  rod  and  hold  Momentarily 
lift  up  on  cover  and  rotate  CW  until  tally  opened 

REMOVE  AM40  BELT 

Grasp  asso  belt  near  receiver 
Pull  out  and  up  on  anno  belt  until  rasoved 

RAISE  FEED  TRAY  GROUP 

Lift  up  on  feed  tray  and  rotate  fully  CW 
*if  locked,  push  the  cover  latch  rod  fully  forward 
•Lift  up  on  feed  tray  and  rotate  tally  CW 

INSPECT  MG  FOR  AMO 

Insert  finger  into  chanber  (cold  gun)  and  check  for  aaco 
Look  into  chanber  for  aaao 

PLACE  THE  MG  SAFETY  IN  FIRE  POSITION 

Slide  trigger  safety  to  left  until  "S"  shows  on  backplate  T 

"FIRE"  THE  MG 

Pull  the  charger  handle  until  chain  is  tightened  P  T 

Push  annual  firing  trigger  forward  T 

Release  charger  handla  slowly  until  bolt  is  tally  forward  P  T 
*  Indicates  possible  alternative  actions  required. 


P 

P 


il 


L 


L 


L 


L 

L 


L 

L 


L 

L 

L 


L 

L 


L 


L 

L 

L 
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[To]  CLOSE  FEED  TRAY  GROUP  AND  COVER  ASSEMBLY 

Rotate  cover  and  feed  tray  down  until  locked  in  position  ®  7  * 
•If  unlocked,  push  cover  latch  rod  couplotoly  forward  P  T  L  A 
•  Push  down  on  cover  until  it  lockes  in  position 


QTJ  PIACE  MG  SAFETY  IN  SAFE 

Slid,  tritser  safety  to  left  until  "S"  shows  on  backpl.t. 


L  A 
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TASK:  DISASSEMBLY  OF  M219  MACHINE  GIJN 


REMOVE  BARREL  JACKET  ASSEMBLY  FROM  RECEIVER 

Pull  left  disconnector  ring  fully  rearward  P  T 

Rotate  barrel  jacket  assembly  CM  until  removed  from  -- 

receiver  MM  T 

•Pull  left  and  right  disconnector  rings  fully  rearward  P  T 

•Pull  receiver  assembly  away  from  barrel  jacket  assembly  P  T 


REMOVE  BARREL  FROM  BARREL  JACKET  ASSEMBLY 

Slide  barrel  rearward  until  removed  from  jacket  assembly  P  T 


REMOVE  COVER  ASSEMBLY 

• 

Push  in  on  left  cover  latch  rod  and  hold  T 

Lift  up  on  cover  and  hold  P  T 

Push  in  on  opposite  cover  latch  rod  P  T 

Lift  off  cover  and  place  in  safe  position  P  T 

•Push  in  on  left  and  right  cover  latch  rods  and  hold  P  T 

•Tilt  receiver  on  end  and  "drop*'  cover  assembly  P  T 


L  (T)  R 

L  (7)  R 
L  A  K 
L  A  R 


L  A  R 


L  A  R 
L  A  R 
L  A  R 
L  A  R 
L  A  R 
L  A  R 


REMOVE  FEED  TRAY  GROUP 

Lift  straight  up  on  feed  tray  and  place  in  safe  position  T 
•  If  locked,  push  cover  latch  rod  completely  forward  P  T 
•Lift  straight  up  on  feed  tray  and  place  in  safe  position  P  T 
•If  still  locked,  push  opposite  cover  latch  rod  forward  P  T 
•Lift  off  feed  tray  and  place  in  safe  position  P  T 


L 

L 

L 

L 

L 


A  R 
A  R 
A  R 
A  R 
A  ft 


1 


|T|  REMOVE  LEFT  GUIDE  ROD  AND  SPRING  ASSEMBLY 

Insert  tip  of  screwdriver  into  slot  on  left  guide  rod 

Push  in  on  guide  rod  to  compress  spring 

Rotate  guide  rod  CN/CCM  until  unlocked 

Slowly  let  out  the  guide  rod  and  spring  until  tension 
is  released 

Separate  spring  from  guide  rod 

*  Indicates  possible  alternative  actions'  required. 
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©  T 
P  T 

P  T 

P  T 
P  T 


L  A  R 
L  A  R 


! 


i 


□ 


REMOVE  RIGHT  GUIDE  ROD  AND  SPRING  ASSEMBLY 


Insert  tip  of  screwdriver  into  slot  on  right  guide  rod 
Push  in  on  guide  rod  to  compress  the  spring 
Rotate  guide  rod  CW/CCW  until  unlocked 


P  T  L  A  R 


F  T  L  A  R 


P  T  L  A  R 


Slowly  let  out  the  guide*rod  and  spring  until  tension 
is  released 


P  T  L  A  R 


Separate  spring  from  guide  rod 


P  T  L  A  R 


REMOVE  BACK PLATE  ASSEMBLY 


Grasp  tip  of  manual  firing  trigger  on  backplate 


Pull  up  on  trigger  until  backplate  is  removed  from 
receiver 


REMOVE  BARREL  EXTENSION  ASSEMBLY 


Brace  the  MG  near  front  of  receiver  group 

Grasp  charger  handle  and  pull  bolt  completely  rearward 

Depress  the  buffer  support  lever  and  hold 

Slide  the  barrel  extension  rearward  until  removed  from 
receiver 


REMOVE  BREECHBLOCK  FROM  BARREL  EXTENSION 


REMOVE  CHARGER  ASSEMBLY 


Insert  screwdriver  under  "C"  ring 

Pry  off  "C"  ring  from  rear  mounting  stud 

Pull  assembly  away  from  studs  and  lift  off 


T  L  A  R 


Slide  breechblock  left  to  center  position  and  lift  up  and 

out  P  T 


REMOVE  CHARGER  MOUNTING  STUD 


Slide  stud  fully  forward  and  lift  out 


P  T  L  A  R 


L  A  R 


L  A  R 


0  R 


L  A  R 


P  T  L  A  R 


P  T  L  A  R 


T  L  A  R 


St  •s  ’*  si-  M 


TASK:  ASSEMBLY  OF  M219  MACH  1. Nil  UN 


.  Q 


INSTALL  CtlARGUR  MOUNTING  STUD 

Place  circle  end  of  stud  onto  raiJ  in  slot  below  cover  Cpj  T  L 
latch  rod 


Slido  mounting  stud  fully  rearward 


A  R 


P  T  L  A  :i 


INSTALL  CHARGER  ASSEMBLY 

Hook  half-moor  cut  of  assembly  onto  buffer  pivot  pin 

Insert  hole  at  opposite  end  of  assembly  onto  charger 
mounting  stud 


T  L  A  R' 


P  T  L  A  R 


Insort  open  end  of  "C"  clip  between  charger  mounting  stud  P  T  L 
and  assembly 


Slid  <  retaining  clip  up  onto  stud  until  locked 


A  R 


P  T  L  A  R 


INSTALL  BREECHBLOCK  INTO  BARREL  EXTENSION 

Align  left  top  edge  of  breechblock  with  center  of  barrel  ^ 
extension  camways  (P)  T 

Lower  into  camways  and  slide  fully  to  right  edge  of 

extension  P  T 


A  R 


A  R 


INSTALL  BARREL  EXTENSION  ASSEMBLY  INTO  RECEIVER 

Align  the  front  of  assombly  with  top-rear  edge  of  receiver  P  T  A  R 

Place  grooved  edges  of  assembly  onto  rails  at  receiver  and 

and  slide  slightly  forward  P  T  L  A  R 

Slide  breechblock  completely  to  the  right  of  extension  P  T  L  (A,  R 

Oopress  buffer  support  lever  and  hold  T  L  ^A j  R 

Push  fully  forward  on  assembly  until  it  locks  in  receiver  P  T  L 


INSTALL  BACKPLATB  ASSEMBLY 


Align  bottom  edge  of  backplate  with  top  rear  of  receiver  T 

Place  grooved  edge  of  backplate  with  top  rear  of  receiver  P  T 
and  slide  fully  down 
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INSTALL  LOFT  GUI  DU  ROD  AND  SPRING  ASSEMBLY 


Insert  guide  rod  spring  through  hole  on  left  side  of  P 

backplate 

Insert  guide  rod  through  spring  in  backplate  P 

•Insert  guide  rod  into  spring  and  slide  into  hole  on  left 
side  of  backplate  p 

Insert  tip  of  screwdriver  into  slot  on  guide  rod  P 

Push  guide  rod  completely  forward  and  rotate  CW/CCW 
•  until  locked  in  position  (left  side  of  "V"  is  formed)  P 


INSTALL  RIGHT  GUIDE  ROD  AND  SPRING  ASSEMBLY 


Insert  guide  rod  spring  through  hole  on  right  side  of 
backplate  P 

Insert  guide  rod  through  spring  in  backplate  P 

•Insert  guide  rod  into  spring  tnd  slide  into  hole  on  right 
side  of  backplate 

Insert  tip  of  screwdriver  into  slot  on  guide  rod  P 

Push  guide  rod  completely  forward  and  rotate  CW/CCh' 

until  locked  in  position  (right  side  of  "V"  is  formed)  P 


fa]  INSTALL  FEED  TRAY  GROUP 

Align  left  side  of  feed  tray  with  center  brackets  at  top 
edge  of  receiver  Qy 

Insert  feedtray  "hinges"  onto  cover  latch  rod  until  seated  P 


•If  not  seated,  push  in  on  cover  latch  rod  until  it  locks 
forward  P 


•Insert  feed  tray  "hinges"  onto  cover  latch  rod  until  seated  P 


INSTALL  COVER  ASSEMBLY 


Align  left  side  of  cover  with  outer  brackets  at  top  edges 
of  receiver 


Insert  "hinges"  on  cover  onto  cover  latch  rods  and  depress 
until  locked  P 


•If  not  locked,  push  in  on  cover  latch  rod  until  it  locks 
forward 


T 

T 

T 

T 

T 


T 

T 


T 

T 


T 

T 

T 

T 


T 

T 

T 


L  A  R 

L  A  R 

L  A  R 

L  A  R 

L  (k)  R 

L  A  R 

L  A  R 

L  A  R 

L  A  @ 

L  A  R 

L  A  R 

L  A  R 

I.  A  R 

L  A  R 

L  A  R 

L  A  R 


•  Indicates  possible  alterantive  actions  required. 
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INSTALL  BARREL  INTO  BARREL  JACKET  ASSEMBLY 


Insert  front  of  barrel  into  rear  of  jacket  assembly  and 
slide  forward 

Rotate  barrel  until  "locator"  is  aligned  with  barrel 
jacket 

Slide  barrel  (and  locator)  fully  forward  into  jacket 
assembly 


INSTALL  BARREL  JACKET  ASSEMBLY  ONTO  RECEIVER 

Insert  right  connector  of  barrel  jacket  onto  right 
mounting  stud 

Pull  back  on  left  disconnector  ring  and  hold 

Rotate  barrel  jacket  assembly  completely  CCW 

Release  disconnector  ring  to  lock  barrel  jacket  assembly 

"Align  connector  holes  on  barrel  jacket  assembly  with 
mounting  studs 

"Snap  barrel  jacket  assembly  onto  receiver  until  it  locks 


TASK:  CONDUCT  A  FUNCTION  CHECK 


PLACE  THE  MG  SAFETY  IN  FIRE  POSITION 


Slide  trigger  safety  to  left  until  "P"  shows  on  backplate  T  L 


HANDCHARGE  THE  MG 

Grasp  charger  handle  and  pull  fully  rearward  until  bolt 
locks 

PLACE  MG  SAFETY  IN  SAFE  POSITION 


T  L  A  R 


Slide  trigger  safety  to  left  until  "S"  shows  on  backplate  TLA 


"FIRE"  THE  MG 

Push  Manual  firing  trigger  forward 
PUCE  THE  MG  SAFETY  IN  FIRE  POSITION 


T  L  A  R 


Slide  trigger  safety  to  left  until  "P"  shows  on  backplate  T  L  A  R 


'FIRE"  THE  MG 


Pull  the  charger  handle  until  chain  is  tightened  P  T  L  tA)  R 

Push  Manual  firing  trigger  forward  P  T  L  CO  R 

Release  charger  handle  slowly  until  bolt  is  fully  forward  P  T  L  (Wj  R 

PUCE  MG  SAFETY  IN  SAFE 

Slide  trigger  safety  to  left  until  "S"  shows  on  backplate  TLA  ^R 


P  T  L  lAj  R 


TASK-  APPLYING  IMMEDIATE  ACTION  ON  A  M219  MACHINE  GUN  STOPPAGl 


WAIT  FOR  HANGFIRE 

Wait  S  seconds  for  woapon  stoppage  to  clear 
HANDCHARGE  THE  MG 


f 


Grasp  charger  handle  and  pull  fully  rearward  until  bolt 
locks 

ISSUE  FIRE  COMMAND  ELEMENT 


P 


P 


Announce  "UP"  P 

WAIT  FOR  HANGFI RE/COOKOFF 

Wait  S  seconds  for  weapon  stoppage  to  clear  P 

HANDCHARGE  THE  MG 

Grasp  charger  handle  and  pull  fully  rearward  until  bolt 
locks  P 


PLACE  MG  SAFETY  IN  SAFE  POSITION 

Slide  trigger  safety  to  left  until  "S"  shows  on  backplate  (T) 


RAISE  THE  COVER  ASSEMBLY 

Push  in  on  cover  latch  rod  and  hold  momentarily 
Lift  up  on  cover  and  rotate  CW  until  fully  open 


REMOVE  AMO  BELT 


Grasp  ammo  belt  near  receiver 

Pull  out  and  up  on  belt  until  removed 


P 

P 


0  RAISE  THE  FEED  TRAY  GROUP 

Lift  up  on  feed  tray  and  rotate  fully  CW  until  open  P 

•If  locked,  push  the  cover  latch  rod  fully  forward  P 

•Lift  up  on  feed  tray  and  rotate  ftilly  CW  until  open  P 

0  CLEAR  MG  OF  AM40/0BSTRUCTI0N 

Remove  live  or  spent  cartridges/ links  from  MG  P 


Indicates  possible  alternative  actions  required 
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T 


T 


T 


T 


T 


T 


T 

T 


T 

T 


T 

T 

T 

T 


L  A  R 

L  @® 

L  ®  R 

LA® 

L  A  R 

L  A  R 

L  A  R 

L  A  R 


L  A  R 
L  A  R 
L  A  R 

L  A  R 


a 

-G3 


a 


a 


i3 

Ha 


PUCE  MG  SAFETY  IN  FIRE  POSITION 


Slide  trigger  safoty  to  right  until  "P"  shows  on  backplate  T  L  R 


HAND  FUNCTION  THE  MG 

Hold  charger  handle  fully  rearward 
Depress  the  manual  firing  trigger 

Release  charger  handle  slowly  until  bolt  is  fully  forward 

Grasp  charger  handle  and  pull  back  until  bolt  locks  to 
the  rear 

PLACE  MG  SAFETY  IN  SAFE  POSITION 


© 


P 

P 


T 

T 

T 


Slide  trigger  safety  to  left  until  "S"  shows  on  backplate  TLA 


LONER  THE  FEED  TRAY  GROUP 

Rotate  feed  tray  down  until  it  locks  in  position 
*If  unlocked,  push  the  cover  latch  rod  fully  forward 
"Push  down  on  feed  tray  until  it  locks  in  position 


15  J  LOAD  THE  MG 

Place  ammo  belt  in  feed  tray 
Slide  ammo  belt  to  feed  slot 
Hold  ammo  in  place 

Rotate  the  cover  down  until  it  locks  in  position 


P 

P 

P 


T 

T 

T 


L 

L 

L 


A  R 
A  R 
A  R 


P 

P 

P 


PUCE  THE  MG  SAFETY  IN  FIRE  POSITION 

Slide  trigger  safety  to  right  until  "F"  shows  on  backplate 

ISSUE  FIRE  COMMAND  ELEMENT 

Announce  "UP"  and  observe  MG  firing 


© 

© 


T 

T 

T 

T 


© 


A 

A 

A 


R 

R 

R 

R 


© 
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Table  H-l 


Relationship  Between  HO  Test  Performance  and  Prior  AVS 
Test  Performance  on  Coaxial  Machine  Gun  {N73/219)  Tasks 


HO  Test  Performance 

Combined  HO  Test  Perform; 

Task 

Fail 

Pass 

Fail 

Pass 

Clean  lag 

AVS  Pass 

0 

3 

Borderline1 

0 

2 

AVS  Fail 

S 

7 

Disassembly 

AVS  Pass  . 

1 

9 

0 

2 

Borderline1 

1 

2 

0 

4 

AVS  Fail 

2 

2 

7 

7 

Assembly 

AVS  Pass  . 

0 

14 

Borderline1 

1 

2 

AVS  Fail 

0 

0 

Function  Check 

AVS  Pass  . 

0 

IS 

0 

13 

Borderline1 

0 

0 

0 

2 

AVS  Fail 

1 

3 

1 

1 

Stoppage 

aVS  Pass  . 

0 

7 

Borderline1 

1 

4 

AVS  Fail 

2 

3 

4 


f 


*  One  AVS  test  error  in  Borderline  group  for  individual  HO  tests , 
or  one- two  errors  for  combined  tests. 
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